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This new Weston combines the features 
of an indicating device with the advan- 
tages of an alarm or control instrument. 
A contact arm, mounted as shown above, 
is easily set to make contact at any tem- 
perature on the scale. 

A terminal block on the periphery of 
the case makes electrical connection 
easy. The thermometer is all-metal, typi- 
cally WESTON in ruggedness and relia- 





all-metal 


~— MAGNETIC CONTACT easily set to make 
contact at any point on scale 





WESTON 


bility, with accuracy of +1% as an 
indicating thermometer, and +112% as 
a contact making device. It is supplied in 
two types—for operation on either in- 
creasing or decreasing temperatures. 

For complete information see your 
local WESTON representative or write 
Weston Electrical Instrument Corpora- 
tion, 617 Frelinghuysen Avenue, Newark 
5, New Jersey. 
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Sustained faults on transmission lines of Puget Sound Power 
& Light Co are located by sending d-c pulses along the line 
and measuring time for reflection. Capacitors and gaps, 
in foreground, isolate the instrument and protect personnel. 
See page 88. A related technique, used by New Orleans Pub- 
lic Service Inc, is discussed on page 92. Cover photo by 
J. A. Robinson, Pacific Coast Editor, ELECTRICAL WORLD 
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... with 3 Billion Candle Power 
“ALL WEATHER GUIDE LIGHTS“ 


powered through 


HAZARD’S KEYSTONE-HAZAPRENE CABLE 


0, the many important electrical advances made in airport lighting, 

power transmission and flight control at the New York International 
Airport, one of the most interesting is the “All Weather Guide 
Lights.” 

Designed to provide pilots with reliable visual guidance in adverse 
flying conditions, these high intensity approach and contact lights 
consist of 35 Blaze Units, 35 Flash Units — all controllable from the 
operational tower. 

One of the insulated wire and cable requirements at Idlewild High Intensity, Controllable, All Weather Guide 
served by Hazard is the power supply to these vital lighting aids, Lights at New York International Airport, Idlewild, 
and here Keystone-Hazaprene Cable is used. N.Y., installed by Hoffman and Elias. Flash and Blaze 

For high voltage circuits, Hazard’s Keystone insulation effectively units alternate, with the Flash Units capable of devel- 
combines in one oil base compound unusual resistance to ozone, heat, P18 3 a ae pala: reper — oe 
moisture, sunlight, chemicals and acids. Protected with a Hazaprene Wire “feele a tase sapataeds tala dheammenan aonaniie 
sheath (a Hazard-developed neoprene compound) — Keystone- from Janding. 

Hazaprene Cable assures the long-lived, trouble-free service required 
from these lighting circuits. 

In planning electrical wire and cable needs for modern airports, 
you'll find Hazard’s engineering experience, outstanding insulations, 
and protective coverings will help you obtain the right answer to 
your particular operating conditions. For example, over twenty 
years field service under severe operating conditions has proved 
Hazasheath and Armortite Cable ideal for trouble-free, long-lived 
power transmission, communication and control circuits. Non- 
metallic sheathed, these cables are light-weight, quick and easy to 
install ... are buried direct or run in conduits. Whatever your need, 
you can rely on Hazard Insulated Wires and Cables for long, con- 
tinuous, safe, trouble-free service. Our engineering service is avail- 
able without obligation. Hazard Insulated Wire Works, Division of 
The Okonite Company, Wilkes-Barre, Pa. 


HALAS 


insulated wires and cables for every electrical use 
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First-We Need Unity 


ne 
E pisoN ELectRIc INSTITUTE’s policy commit- 
tee on the public information program met 
recently and enlarged its membership from nine 
to thirty-one. And it agreed that no such venture 
should proceed very far without a statement of 
principles to which all participants could agree 
and contribute loyal support. The reaction to 


this first step of the committee has been varied. 


Some saw the expansion from nine to thirty- 
one members as an attempt to ensnar] the entire 
program in such a morass of conflicting opinion 
as to throttle it. 


win the broad national support such a venture 


Others saw it as an attempt to 
should and must have. Apparently, either of 
these reactions could be correct but we trust 


the latter interpretation is more accurate. 


What seems significant is that there could be 
such a reaction as the first. It gives further 
evidence of disunity among the agencies which 


And 


certainly disunity is pleasing to those who 


must unify to put over any such program. 


oppose this industry. We can’t guess what could 
possibly make them happier. 


The power business should be forcefully 
reminded of two simple facts. First, that the 
matter of changing public opinion from one 
point to another point on a given issue is some- 
thing which is done every day. It’s a commodity 
which you can buy in the market place. It may 
be harder or easier, depending on a lot of 
things, and there are probably a number of 
issues on which it couldn’t be done effectively 
within the foreseeable future. But by and large, 
if you have the money, the will and the case, 
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you can move John Public’s opinion from here 
to there on a given question. It’s been done in 
the past and it will be done again. The power 


business can buy some for itself, provided . . . 


The second fact this industry should recognize 
is that all the money and brains in the world 
can’t buy such a remolding of public opinion 
without the will and the case. -You can’t success- 
fully sell the public if you haven’t got some- 
Either private ownership of 
We know that 
it has; so we aren’t concerned with either the 


thing to sell it. 


power has a case or it hasn't. 


money or the case. But we certainly are troubled 
about whether the industry has the will. 


The will to do the job is the one thing which 
this industry as a whole hasn’t shown, and it’s 
something which can’t be bought. Not even if 
the industry were united under common owner- 
ship of one holding company—heaven forbid— 
So 
long as a system which is remote from federal 


could the will be bought or commanded. 


competition has greater fear of a local politician 
than it has of the death of a distant operating 
company, the best brains in the opinion trade 
aren’t going to sell the power business. Indeed, 
if they know the facts, they will not try. 


Before this industry needs any kind of a pro- 
gram—at any level—it needs unity. It needs to 
earnestly care about the power business as a 
whole and not merely as a collection of share- 
holders’ groups. When its members care about 
what happens to somebody elses’s stockholders, 
it will examine the public information program 


and make the right decision. Until then, it can’t. 
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Loosen the Brake On Lighting 


TODAY the strongest brake on progress in the lighting 
art is memory. Not the conscious memory of the indi- 
vidual mind recalling its own perceptions, but the instinc- 
tive memory common to all minds that stems back to the 
time when Prometheus brought fire down from Olympus 
to the earth. 

The memory is that artificial light must come from 
an apparent source. We move about through the day 
without any especial perception of the sun as its source 
of light. But when night comes we are definitely conscious 
of the lamp whose light pushes the darkness back. That 
consciousness of the lamp has its origin in mankind’s 
memory of the fire on the floor of the cave, of the torch 
stuck in the niche of the wall, and of all the succeeding 
forms of light provision by means of flame. Up to our 
day of electricity all artificial light came from combustion 
and all sources of it had one thing in common. They had 
to be attended. 
easily accessible. Consciousness of the lamp became a 


Requiring attention, they had to be 


natural concomitant of the provision of artificial light. 
And, naturally, our way of thinking on most lighting ap- 
plications is primarily of light sources and secondarily of 
light itself. That’s the brake on progress. . 

It would be a good idea for practitioners in the lighting 
art to look closely at the first chapter of Genesis in the 
Bible. They will discover something that goes counter 
to their habit of thought. “The Lord said, ‘Let there be 
light,’ and there was light.” That was the first day of 
creation. It was not until the fourth day that the Lord set 
the sun and the moon and the stars in the sky. 

Until our time the lamp, the visible source of light, was 
necessarily a central consideration in artificial lighting. 
Modern ways of light production have removed that 
necessity. No longer need we think of lighting, exclusively 
in terms of lamps. Where it is desirable we can banish 
the lamp and keep its light. 


The People’s Choice 
WE SEE BY THE PAPERS that delegates to the recent 


Northwest Public Power Association have been warned 
of impending assaults on public power in the next session 
of Congress. That makes the fourth consecutive Congress, 
at least, about which such dire tidings have been spread. 
If the 8lst Congress equals its immediate predecessors in 
this regard, public power will be feeling small pain. 

Rep Henry M. Jackson, Washington Democrat, warned 
NPPA that the danger would come in the form of appropri- 
ations bill riders which might ban funds for the Bonne- 
ville Power Administration if it sells energy to a Public 
Utility District which acquired private utility properties 
without a vote of the people. And so they should. 

There’s been a lot of argument about the length of time 
after a condemnation vote during which a mandate to ac- 
quire private power facilities should be regarded as valid. 
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Extremists have argued that a single vote condemning a 
property should always be valid, even if no action is taken 
toward acquisition for years after the vote. Others have 
argued, conversely, that a single vote for condemnation 
should be ratified by several subsequent votes, before 
any action to acquire should be undertaken. 

We believe no utility property should be transferred 
from public to private ownership without an opportunity 
for a serious vote on the matter by those whose utility 
service will be affected by the change. If there’s any pros- 
pect that such elections will be denied the Northwest's 
electric customers, then some such riders as those to 
which Jackson called attention are warranted. 


Give Young Spirits a Chance 


SOMEBODY is going to be obligated to do something 
really worth while about this matter of low rates and high 
costs. The rate experts, the financiers, the load-builders, 
will all do what they can but, as sure as fate, the brunt 
will fall on the engineers. They are responsible for the 
wise use of the ten billions being spent for expansion. 

The situation is so acute that whatever is done will 
have to take on the semblance of revolution—hardly any- 
thing less will suffice if the pinch is not eased otherwise. 
The key words are simplification and/or complication. 
In many instances the answer is addition of complicating 
mechanisms. 

But for the bulk of the cost problems, the answer is in 
the other direction—direct simplification. The spirit 
should be more of that which originated the outdoor 
power plant, the unit station and substation, the socket 
meter. For example, does the basement of the typical 
power plant have to have so many gadgets to squeeze out 
a few more Btu? The refinements grew by progressive 
improvement in efficiency, but do they all justify their 
cost under today’s conditions? Makers and users alike 
might have great difficulty in trying to prove the value of 
everything but the indispensable, boiler, feed pump, tur- 
bine and condenser. 

Could one eliminate a whole floor in the plant by 
just using the condenser frame as the island for the tur- 
bine? Is it practicable to design all substations for 
mobility ? 
ground as is done with anchors? All the wires on the 


How about just screwing a pole into the 


poles might be arranged vertically (Western Union insti- 
tuted the crossarm in the middle of the 19th century). 

Few of the well-established supervisory engineers who 
read this will see even a glimmer of sense in any of these 
radically crazy suggestions. They know much too well 
that some things just cannot be done. But the industry 
has many young spirits untrammeled by habituation and 
the super-restraints of caution. Some of them are fortu- 
nately unaware that certain things cannot be done. Theit 
unfettered courage could easily overshadow the impos 
sibilities and achieve some revoluticnary innovations in 
designs and practices. Better give those young spirits 4 
chance at the task. 
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The Electrical Week 


A survey by the Public Utilities Advertising Asso- 
ciation has revealed for the first time just how much 
electric and gas utilities are spending for advertising 
and, what is more important, how they are spending 
each dollar . . . End of the basing point system for 
silicon sheet steel has brought serious repercussions 
to the electrical industry. Both prices and production 
have been affected, and the final result will be fewer 
and more expensive power transformers . . . Tech- 
nical committees of the PEA have been warned that 
they are expected to give positive help in getting 
every bit of energy they can out of present capacity 
during the present shortage . .. The U. S. Chamber 
of Commerce has fired its opening blast in its fight 
Three 


utilities have asked industrial and commercial cus- 


on TVA’s plan to build a steam plant 


tomers to curtail energy use during peak periods... 
And a survey by Evectricat. Wortp shows that utili- 
ties have been building inventories at a rapid pace 
which seems to have steadied since last July. 


Federal Power Commission split decisions are getting 
more numerous—and more explosive. By a recent 3-2 
verdict, the Commission rejected Tennessee Gas Trans- 
mission Co’s application to build new facilities. Two 
weeks later, Commissioner Olds produced a “concurring 
statement” repudiating the dissenting opinion of Com- 


missioners Smith and Hf imberly. 


NSRB sources believe some allocations of raw 
materials and industrial equipment will be necessary 
next year. Such controls would help meet prospective 
expanding demands for national defense, stepped-up 
foreign aid, possibly military lend-lease to anti- 
Communist nations. Steel, aluminum, other com- 
ponents of electrical equipment would be affected, 
it is believed. 


Opponents of the New York-Ontario proposal to develop 
St. Lawrence hydro power are trying to arouse steel 
industry support. They point to recently discovered iron 
deposits in Labrador, claim the Seaway is needed to bring 
this ore to the Great Lakes area. If the river’s power is 
developed, they add, the navigation improvements may 
be /orgotten. 
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The British are adding two 52,000-kw units to their 
Kearsley station, near Manchester, which will gen- 
erate at 33 kv. This marks a continuation of the Eng- 
lish trend to such a generating voltage. In this 
country, machines are edging slowly upward from 
the 11 and 13-kv levels to alleviate the problem of 


generator-load amperes. 


One costly item in building power plants is often for- 
gotten—the interest on the construction funds until the 


plant goes on the line and starts earning its way. 


To help ease its shortage of steel scrap, the United 
States Steel Corp has started to import scrap from 


Germany. 


Kennecott Copper Co with its mine at Bingham, Utah, 
and U.S. Steel with its Geneva Plant near Provo, Utah, 
are helping relieve the Northwest power shortage. From 
their power plants at these places they are feeding excess 
power nightly into the Utah Power & Light System, which 
passes it on to the Northwest Power Pool over the lines of 
Idaho Power, Montana Power, and Washington Water 


Power. 


Discount rumors you have been hearing about 
“sure-fire” recommendations by the Hoover Commis- 
sion. Task forces of the Commission are just com- 
pleting reports on power agencies. These reports 
will have influence, but they may not coincide with 
recomniendations of the Commission itself next Janu- 
ary. 


If it is any encouragement for the electric utility indus- 
try, the gas utility industry will need 3.3 billion dollars in 
the five-year period, 1948-52. 


Notes From The News: 


Of the $14,467,000 income from Shasta Dam power 
between July, 1945, and September, 1948, $14,447,000 
came from the Pacific Gas & Electric Co. The average 
charge for the 5,430,000,000 kwhr sold was 2.66 mills 
. . . Electric utilities are burning more bituminous 
coal than ever. Consumption for September was 
8,616,062 tons, 8.7% more than in September, 1947, 
and the highest September use of record . .. Demand 
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for aluminum is running 560.000,000 Ib ahead of 1948 
production, according to Donald M. White, secretary 
of the Aluminum Association .. . One of the least 
exclusive clubs in Niagara Falls, Ont., is the Saturday 
Wash Club. Its purpose is to encourage housewives 
to wash their clothes on Saturdays when industries 
are idle in order to conserve power. 


Tucson Gas, Electric Light & Power Co is installing 
two-way radio on 12 of its automobiles and trucks . . . 
The domestic price of zinc has advanced to 153¢ a pound 
in East St. Louis . 


where much of the Army’s communication equipment ts 


. . Fort Monmouth, Signal Corps post, 


developed, is providing television for all its enlisted per- 
sonnel. There is to be one set for each company 
Albert T. O'Neill, president of the Buffalo Niagara Elec- 
tric Corp, has been appointed by the Buffalo City Council 
to a special committee which will draft a long-range 
program for the city. 


Monsanto Chemical Co has settled its claims for 
loss resulting from the Texas City diszster for 
$17,312,000 . . . The Professional Engineers of Ore- 
gon want a change in the composition of the State 
Board of Engineering Examiners. One change would 
put two electrical engineers on the Board instead of 
one ... Kentucky Utilities Co, which had planned 
to apply a fuel clause to bills of industrial and com- 
mercial users, has withdrawn its application to the 
PSC because of an improvement in company revenue 
. . - John Hunter, Springfield commissioner of pub- 
lic property, has been elected president of the newly 
formed Illinois Public Power Association, of which 
24 municipals are members. 


FINANCIAL: 


The Securities and Exchange Commission has trans- 
ferred its Baltimore Regional Office to Washington, where 
it will be known as the “Washington Regional Office” . . 
The Virginia Corporation Commission has authorized 
Southern Indiana Gas & Electric Co and the Carolina 
Power & Light Co to sell common stock in Virginia . 
FPC has authorized Black Hills Power & Light Co to sell 
5,000 shares of 5.4% cumulative preferred, $100 par 
value, and 33,730 shares of $1 common .. Public Service 
Co of New Mexico has declared a dividend of 25¢. 


Detroit Edison Co stockholders have authorized 
the issuance of up to $47,000,000 of ten-year converti- 
ble debentures at the rate of $100 for each 15 shares 
of the capital stock of record on Nov. 10... The 


North Carolina Utilities Commission has approved 
the sale ox 60,000 shares of Tide Water Power Co 
common stock ... Virginia Electric & Power Co 
will allow common stockholders to buy additional 


shares of $10 par common stock on a one-for-four 


basis. 
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SCULPTURAL RELIEF in new Mission Substation of Pacific Gas 
& Electric Co in San Francisco depicts the production of energy by 
use of hydro power. The sun (1) draws up moisture, which is precipi- 
tated as snow (2) and rain (3). From reservoirs (4) the stored flood 
waters pour through penstocks (5) to powerhouses. The tremendous 
force of the water—directed through turbines (6), Pelton water 
wheels (7), and generators (8)—produces electricity to operate the 
gears (9) and furnaces (10) of industry. A similar plaque depicts 
the production of energy in a thermal plant 


CONSTRUCTION: 


New York State Electric & Gas Corp has put its 35,000- 
kw Hickling Station at East Corning into operation on a 
test-run basis . . . Condemnation suits in Logan County 
are impeding construction of Illinois Power Co’s 138-kv 
transmission line from Havana to Decatur . . . British 
Columbia Electric Railway Co has put the first 62,000-hp 


unit of its Bridge River hydro project into operation. 


A steam generating station of 400,000 to 500,000-kw 
capacity is to be built by the Hydro-Electric Power 
Commission of Ontario at either Hamilton or Toronto 

. Looking to the future, San Diego Gas & Electric 
Co has purchased a 111-acre site 50 miles north of 
San Diego for a power plant . . . Consumers Power 
Co has placed in operation the first of three 80.000-kw 
units at its B. C. Cobb Plant at Muskegon, Mich. The 
second unit is to be ready in a few weeks . . . Talla 
hassee, Fla., has purchased 53 acres of land, 18 miles 
south of the city on the St. Marks River, as a site for 
its municipal power plant. 
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CHARTS showing advertising expenditures per customer (left) 
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Utilities Probing Advertising Costs 


How mucu should a utility spend for 
advertising? How should the advertising 
dollar be divided ? 

To answer these two questions, the 
Public Utilities Advertising Association 
conducted a survey under the direction 
of Clarence L. Law, vice-president in 
charge of public relations for Consoli- 


dated Edison Co of New York. 


Replies were received from 135 utili- 


ties. Of these, 42 were electric, serving 
7.456.796 meters; 55 were combination, 
serving 12,881,379 electric and 5,105,116 
gas meters; and 38 were gas, serving 
6.556.119 meters. The electric meters 
represented 53%, the gas 54.1% of 
those connected at the end of 1947. 
How much should a utility spend for 
advertising? (Advertising includes the 
20 items in the table below.) The sur- 


0.00 020 040 0.60 0.80 


0.39 0.59 0.79 
Advertising as percent’ of Gross Revenue 
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and as percent of gross revenue offcr some guidance to 


vey approached this question in two 
ways: in terms of dollars per customer, 
and in percent of gross revenue. 

All companies spent an average of 
59¢ per customer. Electric utilities 
averaged 76¢, combination companies 
56¢, and gas companies 48¢. 

In terms of percent of gross revenue, 
results were quite different. Average 
for all companies was 0.60%. Gas com- 
panies spent the most, 0.70%; followed 
in turn by electric utilities, 0.61%; and 
combination companies, 0.58%. 





Se 


All Gas and Electric Utilitios 





Companies Percent of Percent of Companies 

Reporting Total Adv Reporting Total Adv Reporting 
Expenditures Item Expenditures Item 

Number Avg Max* Min* Number Avg Max* Min* Number 
Newspaper Advertising 133 32.0 100.0 4.7 41 34.5 100.0 10.3 54 
Newspaper Adv Prod Cost 116 5.0 18.7 0.2 37 $2 11.3 0.2 51 
Radio 98 11.2 68.1 0.1 37 8.8 42.2 0.2 40 
Billboard and Poster 90 6.2 248 * 31 SS 162 62 35 
Direct Mail 76 3.3 27.3 * 26 44 17.9 ** 34 
Window and Showroom Display 116 3.7 22.0 0.3 37 3.8 157 0.4 46 
Exhibits and Fairs 90 3.2 45.2 0.1 29 4.3 45.2 0.1 39 
Motion Pictures 40 2.5 16.6 ** 11 7.0 16.6 ** 20 
Misc Catalogues 72 1.8 10.6 0.1 20 3.5 6.6 0.1 31 
Dealer Helps 47 1a 9 Gt 15 2.0 27.1 0.3 18 
House Organ 87 6.6 33.3 0.2 30 5.2 20.8 1.2 40 
Bill Inserts 64 6.0 16.1 0.1 14 8.2 12.8 1.4 29 
Annual Reports 97 3.4 343 0.1 31 3.2 14.5 0.4 49 
Salaries 94 12.6 56.1 1.0 33 11.8 33.8 2.9 37 
— Space 44 3.5 56.3 0.1 14 44 15.2 0.4 13 
ery and Supplies 91 24 BMF G.I 33 2.0 34.7 0.1 35 
separable Items 11 12.6 63.3 0.9 5 13.1 37.3 0.9 5 
ssociation Ady 103 67 322 G1 29 9.1 24.4 0.1 46 
Electric (72) (7.5) (24.4) (**) (29) (9.1) (24.4) (0.1) (43) 
i (51) | (5.9) (32.2) (**) — —_ — =| (23) 
gency Commission 53 3.7 29.4 0.1 18 49 17.4 07 21 
ways 15 1.3 5.4 ** 5 2.2 5.4 0.5 10 
Tota! C ompanies Replying 135 42 55 


(teen 





* 
aximum and Minimum are for individual companies. 


Percentage Distribution of Total Advertising Expenditures 





Electric Utilities 


Companies 


**Less than 0.1% 
OOOO 
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Combination Utilitizs Gas Utilities 
Percent of Companies | Percent cf 
Total Adv Reporting Total Atty 
Expenditures Item Expenditur 2s 
Avg Max* Mia Number Avg Max* Min* 
31.8 90.415.1 38 28.3 83.6 4.7 
$3 Ws GZ 28 3.7 187 0.3 
Zz Ser Gi 21 11.8 68.1 0.8 
54 23.8 ™ 24 99 248 0.3 
24 22 * 16 3.4 27.3 0.1 
3.0 22.0 0.3 33 5.6 21.4 0.7 
2.6 23.9 0.1 22 3.4 13.2 0.5 
0.9 12.9 0.1 9 3.4 92 = 
1.4 6.4 0.1 21 2.2 10.6 0.2 
1.2 7.1 0.3 14 1.3 69 0.1 
79 32.0 0.5 17 30 33a G2 
a8: TE) G2 21 4.0 9.3 @ 
3.8 34.3 0.1 17 io 32 Gi 
13.8 324. 1.1 24 10.5 56.1 1.0 
2.1 4.9 0.1 17 5.8 58.3 0.3 
19 14.4 0.1 23 $3 325 G2 
129 €323 23 ] 6.3 6.3 6.3 
8.1 24.7 0.) 28 10.0 32.2 0.2 
(5.6) (23.8) (**) o- om —_— a 
(3.1) (19.3) (**) (28) (10.0) (32.2) (0.2) 
3.1 29.4 0.1 14 3.3. 10.0 0.4 
1.2 a.t °° 0 — — _— 
38 
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Prices in Cents per Pound as of Last Week of September 


Multiple Basing 


Pt Pricing FOB Mill Pricing 
Grade Basing Point 1946 1947 1948 
SILICON SHEET 
Field............ Pittsburgh, Chicago, Gary..... 3.9 4.5 5.15 Bu-lH 
NS ae ni ee 4.0 4.6 
Armature. . Pittsburgh, Chicago, Gary 4.25 4.8 5.45 Bu-V-IH-W 
Granite City, Kokomo..... 4.35 4.9 605 N 
Electrical Pittsburgh, Chicago, Gary. 4.75 5.3 5.95 Bu-V-IH-W-BB 
Granite City, Kokomo 4.85 5.4 6.05 K, 6.15 G, 6.55 N 
Motor. Pittsburgh, Chicaso, Coy 5.425 6.05 6.7 Br-Bu-V-F-1-W-BB 
Granite City.. sagen 5.525 6.15 6.9G 
Dynamo Pittsburgh........ 6.125 6.75 7.4 F-T; 7.7G 
7.5 Br-Bu-V-BB 
SILICON SHEET—TRANSFORMER GRADE 
Ttserc% Pittsburgh...... 6.625 7.25 7.9 F-T 
8.05 Z-Br-V-BB 
is se. - Pittsburgh. . 7.625 7.95 8.6 Z-Br-V-F-T-BB 
eee ... Pittsburgh... . 8.125 8.65 9.3 Z-Br-V-F-T-BB 
ES be 6 soa oi X45 52 ERD 6 CSS avs Aes a ateie’s Ree 8.925 9.45 10.1 V-F-T-BB 


Br se. Pa.; Bu—Butler, Pa.; 
K—Kokomo, ; F—Follansbee, W. Va. 
T—Toronto, "G. —Granite City, ‘L.; 
N—Niles, 0. W- —Warren, O.; 


V- —Wandersrift, Pa.; 


IH —tndlens Harbor, Ind.; 
BB—Beech Bottom, W. Va. Z—Zanesville, O. 





End of Basing Point System Driving 


THE ELECTRICAL INDUSTRY is facing a 
serious situation in the new prices and 
production of silicon sheet steel. Cost 
and deliveries of power transformers 
which depend upon silicon sheet are get- 
ting out of line. 

There appear to be three basic rea- 
sons for the present high price of elec- 
tric sheet and strip steel. These are 

Adverse rulings of the FTC and 
U. S. Supreme Court outlawing all bas- 
ing point pricing, zone pricing, uniform 
delivery pricing, and systematic freight 


absorption. 
2. A mill price increase averaging 


about 10% for most steel mill products. 

3. A substantial boost in freight rates 
in recent months, which, taken in com- 
bination with the ‘change in pricing 
forced on the steel (and other) indus- 
tries with the voiding of the multiple 
basing point system, has had a substan- 
tial effect on steel prices. 

Of the three points above, the voiding 
of the basing point system is by all odds 
the most important and far reaching in 
its effects. It should be noted that all 
steel products—structural as well as 
electrical sheet—are affected and that 
the situation also affects at least two 
other commodities (conduit and ce- 
ment) that have an important bearing 
on the utility construction program. 

The basing point system has been 
employed by the steel industry for 50 
years, first using a single basing point 
(Pittsburgh) and since 1924 multiple 
(80) basing points. Under the multiple 
basing point system a customer in Du- 
buque paid a price for stee] determined 
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Up Prices on Silicon Sheet Steel 





by prices quoted at the nearest of sev- 
eral (basing point) cities, regardless of 
where the steel was produced. In addi- 
tion to this basing point price, he paid 
only the freight charges from the basing 
point to his plant. The supplier, of 
had to absorb the freight 
from his plant to the basing 
point. The end effect of the multiple 
basing point system was to permit steel 
producers, say, in Maine to compete 
with Texas producers for local business 
on the same price plane. 

With the abandonment of the mul- 
tiple basing point system by the steel 
industries in July, steel suppliers must 
now quote prices FOB their mills. The 
customer must now pay the freight from 


course, 
charges 


freight rate increases and the 10% 





© aver- 


age rise in the price of mill products 
has had the effect of boosting steel 
prices of many consumers higher than 
ever before. The situation is particularly 
hard on customers with long-term con- 
tracts with steel companies remote from 


their plant. 


Another complicating factor in the 
death of the basing point system is in- 
troduced by the Robinson Patman Act, 
which requires all producers (not just 
steel alone) to quote the same FOB 
price to all customers of the same class. 
Thus a producer in Chicago quoting $50 
FOB for a given quantity of steel plus 
$10 freight giving a delivered charge 
$60 in New York can be easily frozen 
out of the New York market by a local 
supplier with the same FOB price. And 
if the Chicago supplier changes his FOB 
price to get a given New York order, 
he must quote the same price to all cus- 
tomers of the same class regardless of 


location. 

As of Jan 1. 
manufacturers of 
cording to the 
Institute. They were 





**Allegheny Ludlum Steel 
Corp 


**American Rolling Mill Co 


**Carnegie-Illinois Steel 
Corp 

Continental Steel Corp 

*Empire Steel Corp 

**Follansbee Steel Corp 


Granite City Steel Co 
Inland Steel Co 


*Newport Rolling Mill, 
Division of International 
Detrola Corp 

Niles Rolling Mill Co 

Republic Steel Corp 

**Wheeling Steel Corp 


*Youngstown Sheet & Tube 
Co 


1947, 
electrical 
American Iron & Steel 


were 13 
sheet ac- 


there 








Brackenridge, Pa. 


Butler, Pa., 
ville, O. 
Vandergrift, Pa. 


Zanes- 


Kokomo, Ind. 

Mansfield, O. 

Toronto, 0O., Fol- 
lansbee, W. Va. 

Granite City, Ill 

Indian Harbor, 
Ind. 

Newport, Ky. 


Niles, O. 
Warren, O. 
Beech Bottom, 
W. Va. 


Youngstown, O. 


Today ten are publishing prices on 


electrical silicon sheet. 


The ones that 


have dropped out are marked thus (*). 
Only five are quoting on transformer 





the suppliers’ mills to his plant. This grade steel as indicated by (**). Alle- 
situation in combination with recent gheny Ludlum and American Rolling 
© 
Shipments Electrical Sheets All Grades, Tons 
First Est 
6 Mo Total 
1946 1947 1948 1948 
All Market Groups... . 305,733 475,928 256,680 502,000 
Elect. Machinery & Cap: 
Power Gen & D 251,479 403,417 
Other Elect Eapt. 7,242 23,183 
Comm & Electronic 11,847 10,014 
ee 270,568 436,614 215,528 418,000 
© Total Shipments to Elec Eqpt Mfrs. 88.5% 91.5% 84.0% 


eee 


1948 Shipments of Electrical Sheets All Grades by Month 


Jan. Feb. March April May June July 1 
Elec Machinery & Equipment... . 40,688 30,214 36,949 39,210 34,668 33,799 3800, 
PAN OAREULIIOGDS. 5 « oekicstcvevesss 46,959 34,360 44,938 46,514 42,013 41,896 36,11 


SSS 
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Mills are not quoting on best grade 
transformer sheet. 

Annual tonnage shipments of electri- 
cal sheet of all grades to all market 
groups and to manufacturers of electri- 
cal machinery and equipment are given 
on page 74 for 1946, 1947, and first half 
of 1948. Also given are tonnage ship- 
ments by months through July, 1948. 

It will be noted that sheet for elec- 
trical equipment was 91.5% of the 1947 
shipments but so far this year is only 
84% (See table). Also the shipments 
to electrical equipment manufacturers 
have declined steadily since April this 
year, taking their sharpest dip in July 
when the pricing system was chenged. 
Some transformer manufacturers report 
serious difficulties in deliveries, with 
delays becoming more prevalent. The 
loss of their silicon sheet producers 
compared with last year is having some 
effect. It is significant and disturbing 
that at a time when transformer capacity 
requirements are at the peak, deliveries 
of silicon steel are decreasing. 


PEA Engineers Relied 
On in Power Shortage 


Officers of the Pennsylvania Electric 
Association are looking to the technical 
committees to be of positive help in 
“getting an extra squeal out of the 
pig” while the capacity shortage lasts. 
That was the message of President 
W. H. Doran to the Prime Movers Com- 
mittee meeting at Warren on Oct 29 and 
30. Topics of expedited overhaul and 
analyses of load pickup rate contributed 
directly to this objective. 

In the round table discussion, points 
were made in favor of testing high- 
pressure extraction-heater tubes at the 
factory at twice the working pressure. 
Electrostatic precipitators are rapped 
mostly on a “street light schedule,” and 
several companies are contemplating 
dampers for sectionalization to escape 
such limitations. 

Omission of deaerators was argued, 
and doubt was expressed whether the 
saving would not be offset by costs of 
testing associated with dependence on 
the condenser. Preponderance among 
new plants seemed to favor inclusion of 
the deaerator. Consensus was likewise 
in favor of acid-cleaning of new boilers 
and of blowing out steam lines before 
starting a new turbine. 

Queries about the added cost of re- 
heat installations brought forth an esti- 
mate of $10 per kw for a 1,250 psi, 
950F station but, in return, a saving of 
92 per kw-year in conjunction with a 
smaller condenser and 15% increase in 
capability, 


he symposium theme of the meeting 





SECOND BOILER now being installed at the Lieberman Plant of Southwestern Gas & Elec- 
tric Co on Caddo Lake, 15 miles northwest of Shreveport, La., will provide steam for second 
25,000-kw unit scheduled for operation next March. First unit went on the line in July, 1947 





was boiler combustion control. Papers 
defining the philosophy and principles 
of action of their respective systems 
were presented by E. D. Scutt, Leeds & 
Northrup Co.; H. R. Fulton, Bailey 
Meter Co., and M. J. Boho, Hagan 
Corp. Scutt urged that the control sys- 
tem be decided at the very start of a 
station design and not as an_after- 
thought. He prophesied that tie-line load 
control would shortly be coordinated 
with turbine and boiler controls. Ful- 
ton said multielement controls are com- 
ing into increased use for superheat 
regulation. Also there is a tendency to 
omit dispensable instruments (espe- 
cially the large ones which Vice-Presi- 
dent Sontum of the host Penelec utility 
had wished could be as small as the 
associated electrical ones) from panels 
and place them elsewhere. Boho cited 
the reserve continuity of pneumatic con- 
trols in times of electrical emergencies 
and the ease with which supplementary 
functions can be combined. 

The 40 members and guests visited 
the newly energized Warren Station (an 
early issue of ELectricAL Wortp will 
have an article) and the pressure-vessel 
heat-exchanger plant of Struthers-Wells. 


New Safety Manual Out 


Safe handling of electric lines and 
proper use of rubber protective equip- 
ment to prevent shock and burn acci- 
dents in work areas are described in 
“The Application and Care of Rubber 
Protective Equipment,” a 3l-page safety 
manual just published by the Accident 
Prevention Committee of the Edison 
Electric Institute. The new booklet is 
available from the Edison Electric In- 
stitute, 420 Lexington Avenue, New 
York 17, N. Y., at 25 cents a copy. 
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C of C Hits at Proposal 
for TVA Steam Plant 


The opening blast in the anticipated 
renewal of the fight over a proposed 
Tennessee Valley Authority steam plant 
has been fired by the U. S. Chamber of 
Commerce. 

The blast was in the form of a revised 
analysis of TVA power operations. The 
analysis was accompanied by a state- 
ment concluding that the Tennessee 
Valley could, and should, get additional 
energy “without new steam-electric sta- 
tions built by the federal taxpayers.” 

Local chambers of commerce and the 
national body were among the most 
effective opponents of TVA’s request for 
funds to start a steam generating plant 
at New Johnsonville, Tenn. The pro- 
posal was voted down by Congress last 
summer by a narrow margin. A similar 
request has been included in TVA’s 
budget for the next fiscal year and will 
be presented to Congress again in 
January. 

The analysis of TVA activities was 
prepared in 1945 by C. J. Green, an 
engineer and former staff member of 
both the Federal Power Commission and 
Oregon’s Public Service Commission. 
The revised edition of the Green report 
updates its findings to include TVA’s 
operations from May 18, 1933, to June 
30, 1946. It compares TVA’s power 
costs with those of a hypothetical cor- 
poration operating the same facilities. 
Such a utility company would have re- 
quired nearly $280,000,000 more in- 
come to stay in business. 

Green reached this conclusion by 
totaling the extra expenses the utility 
would have to pay but TVA does not. 
These items are $155,287,363 for taxes, 
$174,819,922 for interest in investment, 
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Utility 


Public Service Co of New eat... 

Public Electric __ it Co (Vt)... 

Green Mountain Power Corp... . 

Cincinnati Gas & Electric Co... 

Brookston Municipal Light Dept... .. 

Presque Isle County Electric Cooperative Assoc. 


Coldwater Board of Public Works. .... 
Petoskey Electric Light Dept. . 
Alexandria Board of Public Works... . . 
Caw Tail Power _- a Se yi afl 
Interstate Power Co. Sie 

lowa Electric Co....... 


creas Gane @ Light & nie Dept 
Power Co. 

Trenton ered Light z.. ‘ 

Kansas Gas & Electric Co.. 

Florida Power Corp. . 

Conway Light, Power & Water Dept. . 


CN or. os on vice sescnine se eeienes 
© PowerCo...... id DO co Makior an wa eite 
Mountain States Power Co... 00.0... osc ee eee ee 
Black Hills Power & Light Co........ 
Public Service Co of Colorado . 
Pacific Gas & Electric Co. (Calif. ) 


West Penn Power Co.. 
West Penn Power Co.. 
Presque Isle County Electric Cooperative Assoc. . 
Shelbine Water & pio wae. . ny 

Otter Tail Power Co. . ie 


Ocala Light & Water Dept 
Bardwell City Utilities........ 

Conway Light, Power & Water Dept... 
ns swan sweneavus sssesane 
West Texas Utilities Co......... 


H—-Hydro, |C—internal alas S—Steam 
15,566,259 kw; Total, 54,742,655 kw. 


and $165,282,781 for adjusted operation 
cost. They total $495,390,066. Deduct- 
ing TVA’s revenue for the period leaves 
the private utility a deficit of $279,646,- 
691. 

The adjusted operation cost was based 
on the increased allocation to power, 
which would be nearly one third above 
TVA’s. 

Prefacing these studies, the Chamber 
urged that other means of providing 
additional power for the TVA area be 
utilized in preference to building the 
New Johnsonville plant. Among them 
were the following: 


1. Construction of steam plants by 
large municipalities served by TVA. 

2. Installation of plants by TVA’s big 
industrial customers. 

3. Purchase of off-peak energy from 
neighboring utilities. 

4. Cancellation of TVA energy sales 
to utility systems. 

5. Purchase by TVA of firm power 
from other utilities. 

The Chamber discounted TVA’s claim 
that it alone must supply the area’s en- 
tire power needs. It continued: 


“If such a claim has validity, then 
any federal bureau can make a similar 
claim, pick the extent of territory it 
wants to preempt, extend it as far as it 
wishes, and obligate the federal 
government to supply the unlimited 
needs of such an area.” 
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Changes in Capacity Reported to Federal Power Commission 
PLANT ADDITIONS DURING SEPTEMBER 


PLANT RETIREMENTS DURING SEPTEMBER 


Plant Fuel Capacity (Kw) 
Conway... Ic 2,000 
Milton, No. 2.. . H 5,000 
Hardwick, Vt. ; Ic 675 
West End.. 3 ‘% Ss 35,000 
Brookston, Ind. . ; Ic 343 
Tower, Mich... ee Ic 1,169 
Coldwater, Mich.......... Ic 1,000 
Petoskey, Mich... .. ee Ic 3,000 
Alexandria, Minn......... Ic 1,250 
Hook Lake, Minn......... Ss 7,500 
Lansing, la.......... ‘ Ss 15,000 
Dewitt...... ahs Se Ic 2/000 
Tyndall, S. D....... A Ic 564 
Lawrence, S. D............ Ss 12,500 
Trenton, Neb............. Ic 250 
re S 25,000 
Apalechicola............. Ic 1,000 
CI PUR Sos cise evans Ic 4; ‘250 
Demeet, Clie, ...5 cic eee Ic 1,400 
ROUT EINE. kes eces ns H 13,500 
ee er Ic 1,000 
Osage No. 2, Wyo...... .: Ss 10,000 
6 5.culy igh: wie Ss 35,000 
ee eee H 89,100 
Kane, Pa. . ce Ic 440 
Coudersport, Pa........... Ic 320 
Tower, Mich.. paeaas Ic 160 
Shelbina, RRR ad tes Ic 136 
Re, Es en cw ccc eesss Ic 250 
RRs 5. 5 5a. ode aes Ss 870 
NIE Mek ccc ease ves Ic 60 
Conway, o:: sie ioe aie Sete Ic 200 
PN ROMO. 6s ccc cesece Ic 400 
Valentine. : ae Ic 110 
West Yellowstone, Mont... ic 110 


United States Capacity as of Oct. 1,—Steam, ‘37, 648,944 kw; Internal Combustion, 1,527,452 kw; Hydro, 





Judge Denies New Trial 
in Condemnation Suit 


A motion of the Stevens County PUD, 


Colville, Wash., for a new trial of its 
condemnation suit against the Wash- 


ington Water Power Co, Spokane, has 
been denied by Superior Judge B. B. 
Horrigan. 

The PUD asked for a new trial on the 
grounds of jury misconduct and because 
of an “excessive and unjust” award by 
the jury, which had fixed the price of 
the power company’s property in the 
county at $2,500,000. Judge Horrigan 
said he could find no evidence of willful 
neglect or misconduct on the part of the 
jurors and pointed out that in fixing the 
price they “accepted figures that were 
within the evidence given by competent 
men and it their province to 
do so.” 


was in 


Plans Rural Power Study 


The executive committee of the Ne- 
braska Association of Rural Public 
Power Districts has engaged the Stanley 
Engineering Co, Muscatine, Iowa, to 
make a statewide power system study. 
The firm also will help negotiate whole- 
sale power rates and take other needed 
steps to assure an adequate supply of 
cheap power for the rural projects. 
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3 Utilities Act to Reduce 
Peak Energy Demands 







Three utilities acted last week to re- 
duce the use of electricity during daily 
As usual, large commercial and 
the first asked to 







peaks. 
industrial users were 
make the reduction. 

Puget Sound Power & Light Co, Se- 
attle, has cut off power to some 40 cus- 
tomers on interruptible contracts dur- 
ing the daily 4:30 to 6 P.M. peak. 
Similar steps have been reported taken 
by other Northwest utilities. 

Aluminum companies, served directly 
by Bonneville Power Administration, 
are expecting notice to shut down some 
of their potlines. 

Indiana & Michigan Electric Co, part 
of American Gas & Electric’s Central 
System, asked its industrial customers 
to make voluntary adjustments in their 
demands during peak periods to avoid 
the necessity of curtailment. 

Duquesne Light Co, Pittsburgh, 
asked 500 of its largest commercial and 
reduce con- 
to 9 P.M. 
1 to 





















customers to 
from 8 A.M. 
from Dec 


industrial 
sumption 15% 
Monday through Friday, 
March 1 

The utility that the 
tomers could cooperate by using only 
the power absolutely needed during the 
peak period and by rescheduling opera- 


tions to nights, Saturdays, and Sundays. 
In Duluth, served by 









suggested cus- 









the Minnesota 
Power & Light Co, the City Council de- 
clared a state of emergency and ap- 
pealed for a 20% voluntary reduction 
in power use. The city has restored the 
wartime dimout. Shortage of water for 
generation of blamed. Sep- 
tember was the driest in 77 years. 











power is 







VEPCO Asks License 
for Roanoke River Dam 


Virginia Electric & Power Co has 
asked the FPC for a license to build an 
$18,000,000 dam and plant on 
the Roanoke River. 

The structure would be erected at the 
site of an existing diversion dam at the 
head of Roanoke Rapids in North Caro- 
lina. The powerhouse would contain 
three 28,000-hp and one 14,000-hp gen- 
erating units. The dam would create 4 
reservoir 744 miles upstream. 










power 













Free Installations Ended 






Commonwealth Edison Co, Chicago. 
no longer installs electric ranges and 
water heaters without charge. Under 
the new policy, the customer will pay 
$10 for installing a new range and $20 
for a hot water heater, The utility will 
underwrite the remainder. 



























NEARING COMPLETION is this $11,800,000 Willow Island Plant of the Monongahela 
Power Co near St. Marys, W. Va. Initial capacity of the plant is to be 50,000 kw 





Utility Inventories Level 
Off After Rapid Increase 


Inventories of the power companies 
are always important, but today they 
are being watched with more than 
casual concern. Material and supplies 
accounts have expanded rapidly since 
the war. Obviously fuel has increased 
because of the substantial price in- 
creases and the desire of utilities to pro- 
tect against shortages due to strikes and 
other supply problems. 

Materials other than fuel have in- 
creased because of price increases and 
scarcities which required advance pur- 
chases rather than as needed from man- 
ufacturers’ stock. Delays in use of 
equipment on large construction jobs 
because of lack of some important 
component materials have contributed to 
growth of inventories. 

A sample of the materials and sup- 
plies account excluding fuel of 12 rep- 
resentative utilities shows a total of 
$39,000,000 as of Jan 1, 1947, $60,200.- 
000 as of Jan, 1948, and the following 


totals for the first day of each month 
in 1948: 


February ... . ee. $59,800,000 
MNO, 6 ecs-csienckn ceeeeeeeeees 60,900,000 
MED Ktibaleacle bavi een e on ee nacee eas 62,800,000 
May. KGb's 4.6 dinie6 bide see ne'e wae, 
June ey ee ee .. 65,600,000 
July . Hb db Kaine Sic'acw Wa Wipe HR ara k as 
LEE eS eer as 66,200,000 
September . 66,300,000 


OE BR as con coun coca 66,200,000 


From the first of 1947 to October. 
1948, the income was 70%. It is obvi- 
ous, however, that the trend shows indi- 
cations of leveling off at the midyear 
total, 
_The need for funds for capital addi- 
lions is one reason why the inventory 
‘ecount is so important. It is much 


to the advantage of utilities to keep this 
item down so that the equivalent prop- 
erty can be put into electric plant. One 
utility is controlling inventory on the 
basis of dollars rather than units. Then 
if prices rise the number of units is 
automatically reduced. 

Manufacturers of electric equipment 
are vitally interested in the inventory 
position and controls placed upon it. 
Recent drop in demand for some normal 
inventory items is explained by the fact 
that total material and supplies ac- 
counts have stopped growing. This may 
even indicate a gradual reduction in 
the inventory units because of the con- 
stant increase in average cost of sup- 
plies. As major construction jobs are 
completed, the inventory accumulation 
of such material may very well reduce 
the total dollar volume of the account. 


Residential Rate Altered 
to Allow Heat Pump Use 


In order to provide service for heat 
pump and air-conditioning installations 
and for additional use of motor-driven 
equipment on farms, the Indianapolis 
Power & Light Co has changed its resi- 
dential rate restrictions. 

Under the new rules, the use of 5-hp 
motors is permitted on the residential 
rate. Formerly, 3-hp was the maximum. 
This rate, as previously, is limited to 
single-phase service. 

Heat-pump installations are growing 
in popularity in the Indianapolis area. 
Although 3-hp motors are satisfactory 
for small home installations, it has been 
found that one or more 5-hp motors will 
be required for most residences in the 
prospective heat-pump market. 
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West Industrially Mature, 


Tenney Assures PCEA 


The wartime establishment of the 
metallic base necessary for maturing 
any industrial economy has assured the 
industrial maturity of the West. Proof 
of this was given last week by George 
C. Tenney, publisher of Electrical West, 
at the fall conference of the Pacific 
Coast Electrical Association at Fresno. 

He pointed out that in 1939 more than 
half the jobs in the West were in the 
wood or food processing industries. To- 
day the metal and chemical industries 
have more than trebled and alone repre- 
sent more jobs than the wood and food 
industries combined. With the con- 
tinued growth in industry, population, 
and purchasing power, Tenney pre- 
dicted for the West one of the greatest 
periods of growth and prosperity ever 
recorded. 

To realize the full potential of such 
industrial development, A. Martin, Gen- 
eral Electric Co, discussed the problem 
of releasing human potential through 
human management. He stressed the re- 
sponsibility of management to see that 
those appointed bosses will gain and 
deserve acceptance as leaders. 

In a session on “Modern Methods of 
System Dispatching,” I. W. Collins, 
Pacific Gas & Electric Co, discussed 
briefly the factors dictating continua- 
tion of Daylight Saving Time in Cal- 
ifornia. Although only a small amount 
of energy will be saved, system demand 
will be 365,000 kw less. 

Experience of Pacific Gas & Electric 
with a wide variety of underground 
systems installed since 1935 was pre- 
sented before the Transmission and 
Distribution group by B. L. Peter. The 
systems in most cases were both pri- 
mary and secondary buried directly in 
the ground, with transformers in pro- 
tective enclosures above or partly below 
ground. Costs varied from two to five 
times the equivalent overhead construc- 
tion, with the difference paid by the 
person owning the subdivision where 
the underground system was installed. 

High-speed motion pictures in color 
of standard 12-kv line switches de-ener- 
gizing lines carrying shunt capacitors 
were presented by G. L. Hill, also of 
PG&E. Recommendations for modifica- 
tions of the switches will probably be 
made when further tests are completed. 


Shelby Plans Addition 


The Shelby, O., City Council has ap- 
proved a $664,000 improvement projeet 
for the municipal light plant. Included 
is installation of a 5,000-kw turbine gen- 
erator, cooling tower, and other aux- 
iliary equipment. 
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Administrators to Run 
California UWU Locals 


Two administrators have been named 
to run the affairs of four California 
locals of the Utility Workers Union, 
CIO, following suspension of the local 
union officers for “wrongful conduct.” 
They are Edward Shedlock, Wilkes 
Barre, Pa., executive board member, 
and National Representative William 
Agers, San Francisco. 

The local officers were suspended and 
the administrators appointed by the 
national executive committee pursuant 
to a resolution of the recent UWU con- 
vention in Washington. The local of- 
ficers will be given a hearing by the 
national committee in San Francisco on 
Nov 30. 

The action followed charges that the 
officers, whose local unions represent 
Pacific Gas & Electric Co employees in 
San Francisco, Redwood City, Martinez, 
and Santa Rosa, failed to cooperate with 
the UWU national officials and, more 
important, were trying to make a switch 
to the rival International Brotherhood of 
Electrical Workers, AFL. The IBEW 
represents employees in other parts of 
PG&E. 

Harry Doyle of the PG&E local in 
Oakland is the only new figure among 
UWU top officials. The convention 
elected him to James L. Daugherty’s 
place as executive board member from 
the West Coast. Daugherty was removed 
a year ago for refusing to sign a non- 
Communist affidavit. 


Demand on PG&E Called 
Federal “Foot in Door” 


The government’s demand that Pacific 
Gas & Electric Co “wheel” power to 
federal agencies in California was pro- 
tested as a “foot in the door” to get the 
Bureau of Reclamation into the com- 
mercial power business at opening ses- 
sions of a State Public Utilities Com- 
mission hearing last week in 
Francisco. 

The government is asking that the 
PUC compel PG&E to deliver power to 
28 federal agencies using a minimum 
of 500 kw in exchange for power ob- 
tained from federal generating plants, 
charging only a rental fee for trans- 
mission. 

The case has been said to be headed 
for the Supreme Court in a test of Rec- 
lamation law on the sdle of government- 
generated power. 

Colin A. Smith, special assistant to 
the U. S. Attorney General, complained 
that the United States is being charged 
full commercial rates for power at its 
various military establishments without 


San 
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consideration of the fact that it produces 
and supplies that power at “very favor- 
able rates.” He termed the charges of 
PG&E to the government “unreasonable 
and excessive.” 

Robert N. Gerdes, general counsel 
for PG&E, commented that those rates 
were fixed under the jurisdiction of the 
PUC. He added that the power supplied 
to government agencies is not exclu- 
sively Shasta or government-generated 
power, but company power produced or 
obtained from numerous sources. 


$1,000,000 Suit Brought 
on Atomic Ban of UEW 


A $1,000,000 damage suit has been 
filed against General Electric Co and 
members of the Atomic Energy Com- 
mission by the United Electrical, Radio 
and Machine Workers, CIO, protesting 
the union’s blacklisting in atomic plants. 

The action was based on an order by 
David E. Lilienthal, AEC chairman, 
directing the company not to recognize 
the union as bargaining agent in two 
plants GE operates for the Commission. 
Lilienthal’s order cited, among other 
things, the refusal of union officials to 
sign non-Communist affidavits under the 
Taft-Hartley Act. 

Political control over the union would 
result from enforcement of the order, 
the union said, charging it violated the 
First, Fifth, Ninth, and Tenth Amend- 


ments to the Constitution. 





MEETINGS 





Association of Edison Illuminating Companies— 
Annual Meeting, Greenbrier Hotel, White Sulphur 
Springs, W. Va., November 17-19. F. V. Magal- 
_"? secretary, 4 Irving Place, New York 3, 
WN. Y. 


PREVIOUSLY LISTED 


National Electrical Manufacturers Association— 
Annual Meeting, Hotel Traymore, Atlantic City, 
November 8-13. 


Exchange—General Sales 
Atlanta, 


Southeastern Electric 
Conference, Atlantic Biltmore Hotel, 
Ga., November 10-12. 


National Association of Railroad and Utilities 
Commissioners—Annual Meeting, General Oale- 
thorpe Hotel, Savannah, Ga., November 15-18. 


National Farm Electrification Conference—Congress 
Hotel, Chicago, November 17-19. 


New Jersey Utilities Association—Annual Meeting, 
Seaview Country Club, Absecon, November 
18-20. 


American Society of Mechanical Engineers—Annual 
Meeting, Hotels Pennsylvania and New Yorker, 
New York, November 28-December 3. 


National Exnosition of Power and Mechanical Enai- 
neerina—Grand Central Palace, New York, 
November 29-December 4. 


National Electrical Contractors Association—An- 
nual Meeting, Roney Plaza Hotel, Miami, Fia., 
November 30-December 3. 
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SEC RULINGS 





Unitep Licht & Rattways Co has been 
authorized to distribute and transfer to its 
common stockholders, as a dividend in 
kind, 61,216 shares of common stock of 
American Light & Traction Co of the par 
value of $25 per share. The commission 
ruled the distribution and transfer as neces- 
sary or appropriate to effectuate the pro- 
visions of Section 11 (b) of the Public 
Utility Holding Company Act of 1935, 
(Release No. 8583). 


Nortu AmMErIcAN Co has been authorized 
to sell and transfer 2,563 shares of Pacific 
Gas & Electric Co common stock as neces- 
sary or appropriate to the integration or 
simplification of the holding company sys- 
tem of which The North American Co is a 
member. The commission ruled the action 
as necessary or appropriate to effectuate 
the provisions of Section 11 (b) of the 
Public Utility Holding Company Act of 
1935. (Release No. 8586). 


Evectric Bonp & SHARE Co has been au- 
thorized to purchase not more than 17.500 
shares of the common stock of the Carolina 
Power & Light Co for the purpose of sta- 
bilizing the market. (Release No. 8591). 


Prpuic Service Co or New Hampsutre 
has been authorized to sell $7 000.000 in 
first mortgage bonds. The securities will be 
offered at competitive bidding and $3,600.- 
000 of the proceeds will retire short-term 
bank loans. The balance will be used for 
company expansion. (Release No. 8570). 


Co-op Probe Demanded 
The City of Cadiz, Ky., has com- 


plained to the Public Service Commis- 
sion that the service it gets from the 
Pennyrile Rural Electric Co-operative 
is “generally inadequate and_ unsatis- 
factory.” The complaint charges that 
“there are too many customers for the 
co-op’s capacity, voltage is too low, lines 
are overloaded, and there are too many 
customers per transformer in use.” 


Cornell Opens Atom Lab 
A $2,000,000 laboratory of nuclear 


studies was dedicated recently by Cor- 
nell University, Ithaca, N. Y., as part 
of its eightieth anniversary celebration. 
Fauipment includes a 300,000,000 elec- 
tron-volt synchrotron, at present ex 
ceeded in energy only by the 184-in. 
cyclotron used by the University of 
California at Berkeley. 


lowa Franchise Extended 


Voters of Ottosen, Iowa, have okayed 
a 25-year renewal of the Iowa Public 
Service Co’s franchise. 












Output in Canada Pushed 
to Record High for August 


Canadian central stations pushed 
their August output to 3,699,472,000 
kwhr in August, hitting a record high 
for that month. Another record monthly 
high was set when consumption of pri- 
mary power reached 3,414,109,000 
kwhr. 

Outnut for the first eight months of 
1948 was slightly behind that for the 
corresponding period of 1947. How- 
ever, several new plants have gone on 
the line during the past month; so it 
seems assured that output for 1948 will 
exceed that for 1947. 

The following statistics reported by 
the Dominion Bureau of Statistics are 
in thousands of kilowatt hours: 


Period 1948 1947 
Eight months : ... 29,915,447 30,190,714 
Ee ircte She area eacd 27,840,038 25,331,611 
Secondary Tor re 2,075,409 4,859,103 
Primary Consumption .. 26,944,441 24,388,469 
Exports to U.S... 1,161,010 1,483,589 
PE ia ain i9:i 7 3,699,472 3,641,476 
Primary ... .... 3,528,465 3,168,385 
Secondary . Pe 171,007 473,091 
Primary Consumption .. 3,414,109 3,060,134 
Exports to U. S. ee 138,134 195,889 
NS caucus’ ... 3,664,554 3,750,881 
Primary i eee RR eB 
Secondary . : 186,529 577,329 
Primary Consumption .. 3,362,866 3,048,702 
Exports to U. S...... 150,940 217,171 


First Court Ruling Asked 
on Massachusetts Rates 


The Supreme Judicial Court of 
Massachusetts has been called upon to 
determine the validity of utility rates 
established by the State Department of 
Public Utilities, 

In the first such case ever taken to the 
high court, Lowell Gas Light Co. 
Lowell, charges the rates granted are so 
confiscatory as to be unconstitutional. 
The Attorney General’s office denies that 
rate regulation involves confiscation or 
any violation either of the federal four- 
teenth amendment or the Massachu- 
setts Constitution. In the absence of 
any set legislative formula, the regu- 
latory agency |,as adhered to the “pru- 
dent investment theory” in deciding 
rates. Under the rates granted tlhe com- 
pany has prospered, the Attorney Gen- 
eral’s office claims. 
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Output Reaches Record 5.55 Billion Kwhr 


Another weekly output record, the 
fourth in a row, was set in the week 
that ended Oct 30. The total was 5,555.- 
254,000 kwhr, 10.9% higher than for 
the corresponding week of 1947. This 
increase is slightly below that for the 
previous week but is still a danger 
signal. 

Capacity is being added, but as of 
Oct 1, the increase over Dec 31, 1947, 
was only 4.84%. As last year ended, 
the utilities had 52,211,488 kw on the 
line. On Oct 1 the total was 54,742,655 
kw. But even more serious is the loca- 
tion of the additional units. Some sec- 
tions benefited greatly, others very 
little. The latter may be in desperate 
shape when the December peak arrives. 

Lack of rainfall in many sections is 
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adding to the difficulties of the utilities 
by cutting hydro output and forcing 
more load on steam plants. 


Weekly Output, Millions Kwhr 
1948 1947 1946 
Oct 30 5,555 Nov 1 5,009 Nov 2 4,628 


Oct 23 5,539 Oct 25 4,964 Oct 26 4,602 
Oct 16 5,482 Oct 18 4,946 Oct 19 4,540 
Oct 9 5,482 Oct 11 4,958 Oct 12 4,495 
Oct 2 5,449 Oct 4 4,935 Oct 5 4,478 
Sept 25 5,461 Sept 27 4,956 Sept 28 4,518 
Sept 18 5,426 Sept 20 4,977 Sept 21 4,507 
Sept 11 5,166 Sept 13 5,053 Sept 14 4,521 
Sept 4 5,470 Sept 6 4,721 Sept 7 4,184 


Percent Change from Previous Year 
Oct 30 Oct 23 Oct 16 


New England . 4.6 + 7.1 + 6.0 
Mid-Atlantic + 6.8 + 8.2 + 6.2 
Central Industrial + 9.6 +12.2 +11.7 
West Central +10.7 +12.7 +11.6 
Southern States +13.6 +11.8 +11.6 
Rocky Mountain +25.5 +16.8 +14.6 
Pacific Coast +14.4 +-13.9 +14.0 
Total United States +10.9 +11.6 +10.8 
79 

















































WASHINGTON COMMENT 


WILLIAM B. WHICHARD 





DESPITE opponents’ charges that he was not specific, 
Candidate Tom Dewey had a lot to say about public power 
during his Presidential campaign. Harold Ickes and other 
Democratic spokesmen notwithstanding, the GOP can- 
didate expressed definite views on several hotly disputed 
power issues. He summed up the most important in a 
press conference in September. 

Dewey repeated statements he had made earlier, to 
the effect that he favored further development of Western 
rivers for conservation, power, navigation, flood control, 
and irrigation. Then he got down to cases. 

He told reporters that he favored federal construction 
of t:ansmission lines from government plants. 

He frowned on the proposed creation of TVA-type 
authorities to develop river basins, but said TVA will be 
“left as it is.” 

He backed TVA’s reviving proposal to build a steam- 
generating station at New Johnsonville, Tenn. 

That’s a lot more specific than people in the power 
business wanted him to be on these issues, especially on 
the New Johnsonville plant. 

It appears then that support for the New Johnsonville 
plant will be forthcoming from whoever happens to be 
President. The bitter congressional battle for the steam 
plant last summer can very well be repeated with the 
outcome depending on control of the House. 

All the influence Harry Truman could muster for TVA 
in that fight was not enough to get TVA an appropriation 
to start construction of the plant. A hard core of opposi- 
tion in the Republican-controlled House twice voted down 
the funds, then repeated the performance after the Senate 
had approved the plant. 

But Truman’s influence with the 80th Congress—or 
rather, his lack of same—is one thing. The prospects 
for the new President to put across the TVA steam plant 
will again depend upon the influence which he has in 
the House. Such changes which are made in this makeup 
will make little difference in the problem facing the chief 
executive. 

The House again is the place where opponents of TVA 
expansion must beat New Johnsonville, if they are to beat 
it at all. No conceivable change in Senate membership is 
likely to make victory possible there. 

The steam plant issue already is on its way back to 
Congress. Another request for an initial appropriation is 
in TVA’s 1950 budget estimate. This item, together with 
the rest of the next federal budget, will be sent to Con- 


A new 
administration would revise parts of the budget after 
Jan 20. But there is little chance that such a revision 
would be so extensive as to include review of TVA’s pro- 
gram. There simply would not be time after Jan 20 for a 


gress by President Truman early in January. 








police and fire departments. 


complete overhaul of all appropriation requests. 

Thus, last year’s Congressional battle over the New 
Johnsonville plant is set for another performance. The 
backers of each side will again have to appear and present 
their arguments on both sides of the issue. The severe 
power shortage will aid the sponsors of New Johnsonville 
along with the continued threat of war. 

So opponents must now be preparing for the battle in 


the spring. 





TECHNICAL TRENDS 


ARCHER E. KNOWLTON 





Mobile radio would give good returns in improved serv- 
ice and bettered public relations, even if it did not save a 


man-hour or a mile of truck travel. 


Textile mill drives of the group-drive kind still exist 
The added 


expense is reported liquidated by avoidance of shaft and 


but continue to yield to individual drive. 


belt maintenance, greater flexibility in arrangement and 
far better working conditions. 


Cable splicing is done by one utility from a commercial 
high-headroom milk truck adapted solely by installing 
bins inside and a vise at rear sill. 


Cireuit breakers of old vintage are not necessarily in- 
adequate when rerated to meet today’s concepts of per- 
formance, if the duty and operating conditions are un- 
changed. The trouble is that both have almost assuredl\ 


changed. 


Light-colored raincoats are wanted by utilities as a 
safety measure at less cost than the white ones used by 
High-visibility yellow is a 


proposed solution. 


Ladder specifications of utilities are more stringent 
than many manufacturers can meet with lumber quality 
as it is. Aluminum is viewed as the alternative but with 
a sacrifice in insulation attributes. 


Universal demand registers can be more attractive to 
meter departments than the direct reading type but the 
prevailing diversity in preferences as to scale class must 
first be resolved. 


Soot and flyash are not alone in causing pollution of 
the atmosphere. Blown soil, leaf powder, industrial 
abrasion products, even cosmic dust are known to be 
Identification of the component 


deposits can absolve utility smoke of all but its share of 


contributing factors. 
the responsibility. 
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ALLOCATING LOAD to generating plants is an increasingly important and complex operating problem 


System Load Allocation Based On 
Mw Peak and Mwhr Consumption 


Technique allows long range scheduling of maintenance outages since 


peaks and base loads are assigned on basis of percentage of system 


‘apacity. 


LLOCATION of system load to 
generating plants is one of the 
complex operating problems that 
have increased in magnitude as a 
result of the industry‘s phenomenal 
growth. Involved are heavier loads, 
new plants with greater capacities 
to serve those loads and old plants 
with later, 


will mainte- 


which, sooner or 
scheduled 
hance outages. The problem then is 


units. 


necessitate 


to find a technique of allocating loads 
on a long term basis so that the 
maintenance outages can be sched- 
uled. 

The technique must take into con- 
sideration two factors—ability to 
serve the peak load and ability to 


ELECTRICAL WORLD © November 6, 


Figures not materially affected by daily load variations 


RICHARD W. KENDALL 
Public Service Co of Oklahoma 


deliver the electrical energy. 

Today a single company may have 
twenty or thirty stations ranging in 
size from 10,000 to 100,000 kw. The 
problem then resolves into one of 
allocating a certain number of hours 
of operation per year to each plant 
or unit in the system. Economy and 
service conditions are of principal 
importance. To further reduce pro- 
duction costs, close efficiency checks 
are made on each plant and more 
efficient plants are given a greater 
number of scheduled hours opera- 
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Consolidated Gas Electric Light and Power Co Photo 


tion each year than the less econo- 
mical stations. 

Referring to the typical “load-du- 
ration” curve shown in Fig 1, the 
portion of the graph under the dashed 
line is called the load” and 
runs for one full year, or 8,760 hr- 
The upper area, marked “peak load”, 
is carried for the number of hours 
a particular demand is on the sys- 
tem. The base load, which must be 
carried every hour of the year, is 
allocated to the economical 
plants in the system. The peak load 
may be allocated to less efficient sta- 
tions in the system and in some cases 
their continual operation through- 
out the year may not be necessary. 


“hase 


most 





ACCURATE PLANNING of load allocation simplifies inspection and maintenance schedules 


The cross-hatched area of the peak 
load has only a few hours duration 
each year and can be drawn from the 
least economical normally scheduled 
units. 

The problem is specifically one of 
scheduling, or allocating, portions 
of this yearly load to the various 
generating plants throughout the sys- 
tem on the most economical basis. 
Scheduling includes the very impor- 
tant task of prior-planning a mainte- 
nance program to prevent operational 
failures that might otherwise occur 
during the coming year. Scheduled 
preventative maintenance may be co- 
ordinated with any number of inter- 
connected operating companies. The 
off-peak months of the year usually 
offer ample opportunity for all major 
repairs to be completed. Continued 
operation depends on a sound main- 
tenance policy; however, the sshedule 
should never permit system reserves 
to be unduly taxed by allowing too 
much capacity to be shut down at 
any one time. Successful operation 
with adequate reserves is the direct 
result of a staggered maintenance 
program coordinated throughout the 
interconnected system. One solution 
to this particular operation problem 
is outlined herein and is called 
the “Percent Mw—Percent Mwhr” 
method of allocating system loading 
to generating stations. 

The “load-duration” curve, pre- 
viously referred to in Fig 1, is a 
familiar representation of the num- 
ber of hours each year a particular 
megawatt-hour output was drawn 
from the systems power plants, in 
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TABLE I—Main Curve Data 


(1) (2) 
% Mw Mw Mwhr X 105 % Mwhr 
Capacity in in i in 
Base Base Base 


\ 


0 oO 

100 8.76 

20 200 17.26 
30 300 24.86 
40 400 30.06 
50 500 34.56 
60 600 37.66 
70 700 39.26 
80 800 40.26 
90 900 40.76 
100 1,000 41.00 


OOOBDWKRN 
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(1) Calculated from ‘‘Load-Duration" curve by graphic 
integration 
(2) % of total Mwhr (41 X 105 Mwhr) 


TABLE li—Vernier Curve Data 


% Mw 
Capacity 


% Mwhr in Base 
Vernier Scale 


58 
60 
70 
80 
90 
100 


ooond 


33 
SV2uUNwo 
ouwwmoo 
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other words, the number of hours 
“duration” of a particular output 
value. The “load-duration” curve of 
Fig 1 is used as the basis from which 
the “Percent Mw—Percent Mwhr” 
curve is derived for a_ simplified 
means of explaining the method. 
Actually, a curve of this type is used 
only when tabulated data are not 
available. Data for the “Percent Mw 
—Percent Mwhr” curve is generally 
compiled daily from the load records. 
It is necessary to determine from log 
sheets or daily load curves the re- 
currences of loads of each magni- 
tude. These recurrences are then ac- 


cumulated to determine the number 
of hours each particular load oc- 
curred. From such data a normal 
“load-duration” curve may be drawn. 
If the number of hours each load oc- 
curred is then multiplied by the 
megawatt value and accumulated, the 
resulting data will give the amount 
of energy required for a certain 
period of time. Expressing the mega- 
watts and megawatt-hours in percent 
then produces data for the “Percent 
Mw—Percent Mwhr” curve. Many 
prefer to use the tabulated data rather 
than converting it to curve form. 
Since the “load duration” curve is 
plotted in megawatts vs hours, the 
product of which is megawatt-hours, 
the area under the curve is equal to 
the total Mwhr output for one year. 
Therefore, by graphic integration, 
the Mwhr output for any given num- 
ber of hours may be calculated. 


Integrating the ‘‘load-duration”’ curve, 
Fig 1 
Summation of load in peak area = 
32.24 X 10° Mwhr. 
Summation of load in base area = 
8.76 < 10° Mwhr. 
Peak output = 32.24 & 10° Mwhr. 
Base output = 8.76 * 10° Mwhr. 
Total output 41.00 « 10° Mwhr. 


Thus by graphic integration the 
total output for the system is 4,100, 
000 Mwhr for one year. 

Data for the “Percent Mw—Per- 
cent Mwhr” curve is tabulated in 
Table 1. The column headed Mwhr 
x 10° in Base is calculated by suc 
cessive integration of the 100 Mw 
strips in the “load-duration” curve 
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Hours Duration, Thousands 


FIG 1—LOAD DURATION curve for the 
theoretical system indicates clearly the num- 
ber of hours each year a given capacity must 
be available to serve the system load 
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FIG 2—MAIN CURVE of the technique is 
the Percent Mw—Percent Mwhr curve which 
considers percentage in base or peak sec- 
tions of load curve and its effect on capacity 


corresponding to the Mw values tabu- 
lated in the adjoining column. 

The plotted data of Table 1 is 
shown in Fig 2 and comprises the 
main curve of the method. Since the 
curve rises rather sharply toward 
the higher end of the Percent Mwhr 
in Base scale it is desirable to repro- 
duce this portion of the curve at a 
larger scale. To make a curve that 
can be read accurately the data shown 
in Table II is taken from the main 
curve and is replotted to a scale ex- 
panded ten times and run along the 
top of the curve sheet. This vernier 
curve gives accurate results to the 
end of the scale. The two curves, 
main and vernier, are combined on 
the same sheet in Fig 3 and complete 
the picture of a “Percent Mw—Per- 
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Percent Mw Capacity in Base 


Percent Mwhr in Base 


Percent Mwhr in Base 
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FIG 3—VERNIER CURVE with scale expanded 10 times larger than main curve allows 
accurate reading to end of scale 


cent Mwhr” curve capable of giving 
a full range of accurate results. 

Attention is called to the fact that 
the extension of the straight portion 
of the curve intersects the lefthand 
Mw scale at a value which is the sys- 
tem’s load factor. This can be readily 
seen by assuming that the entire 
megawatt-hours are at 100% load 
factor. The megawatts necessary to 
produce these megawatt-hours in the 
given number of hours time will be 
the same as the system load factor 
when expressed in percent of the ac- 
tual megawatt peak load. 


Mwhr _ a 
Mw(8760) ( 


00% 
assumed) 


Load factor = 


Then the Mw necessary at 100% load 
factor is, 


Mwhr 


__Mwhr __ 4,100 000 _ 
L.F.(8760) 


100(8760) 
0.468 or 46.8% 


Mw = 
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Failure of the load factor line to 
cut this point indicates an error in 
development or calculations. It is a 
check that should always be applied. 
In the example used, the load factor 
line leaves the curve at about 18% 
Mw capacity in the base. When read- 
ing the system load factor from a 
curve of this type, a straight edge 
should be lined up on the first 20% 
of the curve for best results. 

As previously stated, the “Percent 
Mw—Percent Mwhr” curve is used 
to allocate load to the various gen- 
erating stations of the connected sys- 
tem. For the purpose of carrying 
out the example used thus far, the 
same system shown on the “load- 
duration” curve of Fig 1 will be used 
with the assumption that four power 
plants, A, B, C and D, supply the 
system output. In the interest of 


clarity, over-simplification has been 
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FIG 4—DATE AND DATA from output trend line are basic information necessary for 


applying the technique 
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FIG. 5—COMPILED DATA from daily load 


curves produce duration curve shown in Fig | 


used. The actual plants probably 
would be composed of units of vari- 
ous sizes, ages and efficiencies. For 
most economic operation, it would 
be necessary to schedule the units in 
of their individual effi- 
ciencies instead of total plants. Al- 


the order 


lowances should be made also for 
scheduled maintenance of each unit, 
particularly those carrying the base 
load. The most efficient plant in the 
system should carry the greatest por- 
tion of the base load, but all plants 
must be assigned a portion of the 
base load which is high enough to 
permit them to operate with reason- 
able efficiency. This method quickly 
and easily gives an approximation 
that is generally closer than an ac- 
tual schedule can be held. A simpli- 
fied example of the application of the 
“Percent Mw—Percent Mwhr” curve 
to a system is given in Table III. 
This method of tabulation as ap- 
plied in Table III on the 1947 output 
may be carried out for a number of 
years ahead by forecasting the total 
annual requirements, A\l- 
though the “load-duration” curve is 
compiled from data of a previous 
year, the of the “Percent 
Mw—Percent Mwhr” curve is cur- 
rent and is of great value in forecast- 


system 


function 








TABLE III—Example Problem 
1—Assume the “‘load-duration” curve of Fig 1 is for 1947. 
2—The system peak load is 1,000 Mw. 
3—-The system output is 4,100,000 Mw. 
4—The system is supplied by 4 power plants: A, B, C and D with 
rated capacities of 400, 300, 200 and 100 Mw respectively. 
(1) (4) (5 
Station (2) (3) Total Total (6) Mwhr 
Capacity Station System % % Mwhr Allocated Station Load 
Mw Name Mw Mw Mwbhr Total A B Cc 
400 A 400 40 73.0 3,000,000 3,000,000 
300 B 700 70 95.8 3,930,000 930,000 
200 Cc 900 90 99.5 4,080,000 150,000 
100 D 1000 100 100.0 4,100,000 20,000 
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ing station requirements a number of 
years ahead. The general shape of 
the “load-duration” curve does not 
change materially from year to year; 
therefore, the “Percent Mw—Percent 
Mwhr” curve will have the same 
characteristic shape, and the results 
obtained from it are very reliable for 
forecasting load allocations. Graphs 
similar to the one shown in Fig 4 are 
an excellent basis for estimating fu- 
ture trends. From the trend line, it 
would appear that the total output 
for 1948 is approximately 4,600,000 
Mwhr. Load allocation may then be 
scheduled in advance with consider- 
able accuracy by assuming the nor. 
mal load growth for the system. 
Then, by the prescheduling of load 
to plants, it is possible to work out 
maintenance and repair periods on 
each machine and at the same time, 
be assured of adequate capacity to 
supply the system’s load. 


Sample Determination 


The technique is simple to use. Re- 
ferring to the example given in Table 
3, it is seen that station A is capable 
of continuously supplying 400 Mw to 
the system. This is 40% of the sys- 
tem’s capacity. From the Main curve 
in Fig. III. it is noted that this 40% of 
the capacity as exists in station A 
will supply 73° of the Mwhr. This 
73% of the total system requirement 
is equal to 3,000,000 Mwhr. (0.73 > 
1,100,000). 

To determine the load to be as- 
signed to station D, the same tech- 
nique is followed through, except 
that the aggregate capacity of the 
two stations are used and the neces- 
sary subtractions follow later. From 
Table III it is noted that stations A 
and B with a total capacity of 700 Mw 
constitutes 70% of the total capacity. 
Again by referring to Fig 3 it is noted 
that the total output of these two sta- 
tions constitute 95.8% of the Mwhr. 
It is noted also that in this instance 
the vernier curve is used, since the 
slope on the main curve at 70% is so 
great. This total of 95.89% of the 
total 4,100,000 Mwhr required is 
3,930,000. By subtracting the load 
already allocated to station A from 
this figure, it is found that station B 
will be scheduled to supply 930,000 
Mwhr. The table of allocated loads 
to individual stations is completed 
by subtracting allocated loads from 
subsequently larger load percentages- 
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Todays Trend in Turbo-Generator Design 


STANDARD TURBINE GENERATOR rated 60,000 kw and installed at Redondo Beach Station 
of the Southern California Edison Co is said to be the first AIEE-ASME standard machine of this rating 





Growing acceptance of 3,600 rpm turbo-generators for all 


but the largest capacity installations is focussing the atten- 


tion of designers and operators on higher hydrogen pres- 


sures, problems of double frequency vibration, higher 


generator and exciter voltages and new excitation systems 


ROWTH in the size of 3,600-rpm 
(; turbo-generators today has in 

effect driven slower-speed, four- 
pole generators from the central sta- 
tions field for all but the largest ca- 
pacity installations. Even here, large 
3,600-rpm units are beginning to ap- 
pear. In part accountable for this is 
the trend to higher steam pressures 
and temperatures which has brought 
with it a reduction in physical size 
of units and made 3,600-rpm ma- 
chines more desirable. Better rotor 
forgings, too, have been another big 
factor boosting the capacity of units 
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C. M. LAFFOON 
Manager, A-C Generator Engineering 
Westinghouse Electric Corp 
East Pittsburgh, Pa 


that can be built for 3,600 rpm. 

This growth in rating of 3,600-rpm 
machines points up the importance of 
several recent developments in the de- 
sign and construction of modern 
turbo generators. These design trends 
include:—(1) A movement toward 
higher hydrogen pressures; (2) 
Efforts to improve hydrogen sealing 
glands and eliminate sealing oil con- 
ditioning equipment; (3) The need 
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for higher generator and excitation 
voltages; (4) Growing acceptance of 
electronic and other forms of excita- 
tion; (5) Solutions to problems im- 
posed by double-frequency vibration; 
(6) Growing use of cold-worked alloy 
copper rotor windings to eliminate 
plastic deformation under high com- 
pressive stresses and (7) Acceptance 
to date of the joint AIEE-ASME 
turbo-generator standards. 

Hydrogen cooling of turbo-genera- 
tors has met all of the anticipated re- 
sults to date. It has increased output 
per unit of material, reduced windage 
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FIG 1—COLD-WORKED COPPER with a small percentage of silver has very little creep 


under thermal cycling that might cause insulation failure in generator field windings. 


Here 


plastic strain of silver-alloyed copper is plotted against time for stresses of 12,800, 14,700 


and 16,300 psi 


and ventilation losses, while at the 
same time cutting maintenance and 
outage time and costs. 

During the past several years, it 
has been Westinghouse practice to de- 
sign hydrogen-cooled turbine genera- 
tors for operation at gas pressures of 
0.5 to 15 psi (gauge). Operating ex- 
perience has confirmed, that by in- 
creasing gas pressure from 0 psi to 15 
psi, generator output can be increased 
1% for each pound increase in pres- 
sure without exceeding the tempera- 
ture rise guarantees at atmospheric 
pressure. 

Above 15 psi the increase in output 
is less than 1% per pound increase in 
pressure. Over a range of 15 to 30 
psi, approximately 2/3 of 1% in- 
crease in output per pound increase 
in pressure is expected. Actual opera- 
tion at the higher pressures will be 
required to confirm this value. All 
percent increases in output are con- 
sidered to be based on 100% rating 
at 0.5 psi gas pressure. 

In practically all states, there are 
codes and insurance regulations cov- 
ering the design, materials, workman- 
ship and pressure tests for “Unfired 
Pressure Vessels.” In many state codes 
the ASME code covering “Unfired 
Pressure Vessels” is used as the ref- 
erence guide. A vessel having a gas 
volume greater than 7.5 cu ft and an 
operating pressure greater than 15 
psi falls in the class of an “Unfired 
Pressure Vessel,” if it is interpreted 
to be used in that sense. The design, 
materials, and workmanship must 
conform to the applicable code re- 
quirements and be approved by 
authorized state and insurance inspec- 
tors. The final structure must be hy- 
drostatically tested, each piece of 
material must be stamped with the 
material specification number and a 
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name plate provided which gives the 
hydrostatic test pressure, and the 
maximum operating pressure. There- 
after annual inspection and hydro- 
static tests are required. 

At present there is a wide variation 
in the code requirements for different 
states. Whether or not the housing of 
a hydrogen cooled rotating machine 
falls in the class of an “Unfired Pres- 
sure Vessel” has not been conclu- 
sively answered. Interpretations of a 
small number of states and insurance 
company representatives is that the 
housing is a machine part and out- 
side the scope of the “Unfired Pres- 
sure Vessel” code. All agencies 
checked to date, however, agree that 
at present it is the responsibility of 
the manufacturer and the purchaser 
to see that the equipment meets the 
same end results as required by “Un- 
fired Pressure Vessel” codes. 

It is our conclusion that rotating 
machines that are to be operated at 
hydrogen pressures greater than 15 
psi should be designed, built and hy- 
drostatically-tested in conformity 
with codes covering “Unfired Pres- 
sure Vessels” of the state where the 
equipment is to be used. Under this 
procedure the manufacturer will not 
be required to stamp the material 
specification number on the pieces 
used to fabricate the housing, nor 
would the user be required to have 
the machine inspected and hydrostat- 
ically tested annually if it is ade- 
quately protected against rusting. A 
special plate would be provided which 
would give the initial hydrostatic test 
pressure and the maximum operating 
pressure. 

In view of the recent interest in 
operating large hydrogen-cooled tur- 
bine generators at pressures greater 
than 15 psi under emergency situa- 
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tions an investigation has been made 
of our machines for non-standard 
ratings of 60,000 kw and above. This 
investigation shows that all such ma- 
chines now on order can be built to 
be satisfactory for operation at 30 
psi gas pressure. At 30 psi it is ex- 
pected that the output will be 25% 
greater than at 0.5 psi pressure. Gas 
consumption may be appreciably 
higher than the expected value for 
operation at 15 psi pressure. 

Since the stator and rotor windings 
and stator core respond differently to 
the ventilation at the higher gas pres- 
sures, actual temperature conditions 
are somewhat unbalanced at the 
higher pressures. For the largest 
ratings, it is proposed to design the 
unit for maximum rating at the high- 
est practical pressure, and specify the 
ratings for the lower gas pressures. 

Performance of auxiliary equip- 
ment for conditioning oil supplied to 
hydrogen sealing glands and for dry- 
ing the gas has been satisfactory at 
the lower gas pressures. Hydrogen 
sealing glands that require no oil-con- 
ditioning equipment are being stud- 
ied as a way to reduce maintenance. 
Experimental work and operating ex- 
perience so far indicate that sealing 
gland oil conditioning equipment can 
be dispensed with for smaller 0.5 psi 
hydrogen-cooled units. But, an in- 
crease in the amount of gas make 
up required is expected. Generally 
speaking, lower gas consumption 
with present types of sealing glands 
can only be obtained by reducing the 
amount of oil supplied to seals. Re- 
duced oil flow calls for reducing the 
clearances between stationary and ro- 
tating parts of the seal. This intro- 
duces the hazard of shaft rubs that 
could result in shaft bending and vi- 
bration. Elimination of the auxiliary 
oil-treating equipment should not be 
obtained at too great a sacrifice in 
generator reliability. 


Higher Generator Voltages 


For the largest 3,600-rpm machines, 
two departures will probably be made 
in the voltage of stator and rotor 
windings. Because of the limitation 
in the current carrying capacity of the 
main lead terminals, the most eco- 
nomical voltage should be used for 
each rating. This is the voltage that 
would result from the use of single- 
turn half-coils with the winding wye 
connected in two parallel or two- 





















winding circuits. It lies between 13,- 
800 and 18,000 v terminal to ter- 
minal. Excitation voltage should be 
kept between 375 and 500 v to reduce 
the magnitude of the excitation cur- 
rent handled by the collector rings 
and the exciter. Two 81,250 kva, 
3,600-rpm generators are now being 
built for a 375-v excitation. 


New Excitation Systems 


Some recent 3,600-rpm generators 
now in service and under construc- 
tion have direct-coupled 3,600-rpm 
main and pilot exciters. A few are 
being built without direct-connected 
exciters, but will use either 1,200- 
rpm motor-driven exciter sets or 
electronic excitation. One such elec- 
tronic excitation system is in use at 
the Springdale Station of the West 
Penn Power Co and is performing 
satisfactorily. Two generator units 
are being built with electronic excita- 
tion systems in which the electric 
power is supplied to the electronic 
equipment by direct-driven, six-phase 
auxiliary generators. While accept- 
able performance of these electronic 
excitation systems is anticipated, the 
ease of servicing direct-connected ex- 
citers may hold operator approval of 
known and tried excitation means. 
Initial cost of electronic excitation is 
much higher than direct coupled or 
motor-generator exciters. 


Double-Frequency Vibration 


A two-pole 3,600-rpm turbo-gener- 
ator has a number of inherent char- 
acteristics not present in an 1,800- 
rpm generator. 

1. Double frequency stator core vi- 
bration 

2. Double frequency rotor vibra- 
tion 

3. Increased thermal expansion 
and contraction forces on field wind- 
ing conductors resulting from oper- 
ation at higher rotor peripheral 
speeds. 

Double-frequency vibration was 
encountered on 15,000-kw and 1,800- 
kw, 3,600-rpm generators from 1925 
to 1930 but it was not realized that 
its effects would be pronounced for 
larger ratings. 

Double-frequency vibration of the 
stator core is inherent in a two-pole 
generator. Its magnitude can be cut 
by reducing the loading of the mag- 
netic circuit, or by making the sta- 
tor core more rigid against distortion 
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FIG 2—ULTIMATE DEFORMATION of cold-worked silver alloyed copper is less than 
total strain of either cold-worked unalloyed copper or soft copper under the same conditions. 
Here creep is plotted against stress for three kinds of copper at 150 C; all ten years old 


from radially-applied forces, or both. 
By fixing the magnetic loading and 
mounting the stator core winding and 
other core components flexibly in 
the generator housing, the core is 
free to respond to the rotating dis- 
torting forces as a solid cylinder with- 
out transmitting the vibrations to the 
housing foundations and other sta- 
tionary parts. Flexible mounting of a 
large two-pole generator that re- 
quired an inner frame on account of 
shipping clearances is shown in the 
accompanying picture. This construc- 
tion reduced the magnitude of double- 
frequency vibrations to negligible 
values. 

Double frequency vibration of a 
two-pole rotor results from differences 
in mechanical rigidities along the ro- 
tor’s two major axes; one axis 
through the pole center and the other 
through the winding center. By ma- 
chining cross-slots in the rotor poles, 
rigidities on the two axes are equal- 
ized and the double-frequency vibra- 
tion is eliminated. This accomplishes 
the desired result without removing 
an appreciable amount of magnetic 
material from the rotor pole body. 


Alloy Rotor Windings 


Use of special cold worked copper 
alloys for rotor windings has reduced 
plastic deformation of conductors and 
the subsequent failures in high-speed 
machines. When a_ generator is 
brought up to speed its rotor coils are 
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forced against supporting wedges and 
retaining rings by centrifugal forces. 
When the field current required by 
load is applied, the field copper tends 
to expand more than the surrounding 
iron and supporting wedges because 
of its higher temperature and ther- 
mal expansion coefficient. The copper 
is locked in position for a major por- 
tion of the length of the field coils by 
high frictional forces that resist slip- 
page. These compressive forces result 
in deformation. Plastic deformation 
prevents the coils from returning to 
their original length when the ma- 
chine is unloaded and stopped. Con- 
sequently, as the number of tempera- 
ture cycles increase there is an in- 
creasing amount of shortening. Fail- 
ure occurs eventually due to grounds 
or short circuits in the end turns. 

Cold-worked copper while less duc- 
tile than annealed copper yields plas- 
tically under prolonged stress loading. 
Its creep rates with different alloying 
elements are shown in Fig. 1. Cold- 
worked silver alloy copper has been 
used for the field coils of turbo-gen- 
erator rotors for the past six years. 
The expected reduction in permanent 
deformation of field coils when cold- 
worked silver alloy copper is used in- 
stead of annealed copper is shown in 
Fig. 2. 

About three years have elapsed 
since the joint AIEE-ASME standard 
line of large 3,600-rpm turbo-genera- 

(Continued on page 153) 
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FAULT LOCATION is read directly from calibrated dial on oscilloscope 


SA a 


Pulse Radar Used 


To 


Locate Faults 


Short-circuits, open-circuits, or grounds on trans- 


mission lines are located quickly by measuring 


the time it takes for d-c pulses to be retiected 


GENE G. MENDENHALL 


Communications Engineer 
Puget Sound Power & Light Co 
Seattle, Washington 


SING methods for 


measuring distance, Puget Sound 


pulse radar 


Power & Light Company quickly 
located faults which caused transmis- 
sion line outages. The new device 
used is a combination high voltage 
and 
oscilloscope receiver which gives di- 
rect visual indication of abrupt im- 
pedance changes on a line. (See also 
article on Such 
changes may be caused by open cir- 


pulse generator synchronized 


opposite page). 
cuits, short circuits or variations in 
line configuration. 

Puget Sound Power & Light Com- 
pany first tested such a unit over a 
year ago. It could be connected di- 
rectly to the isolated de-energized line 
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to be tested, but safey codes usually 
prohibit any direct contacts to high- 
tension lines unless grounded. For 
isolation, coupling capacitors of 0.1 
mf at 20 kv with adequate spark gaps 
are used from phase to ground. Drain- 
age coils for 60-cycle residual are put 
in parallel across the input terminals. 

In operation the unit continuously 
generates sharp d-c pulses of five 
psec duration at 1,000 v. Abrupt 
changes in line impedance cause a 
reflection of this signal. Time lapse 
between signal impulse and return is 
measured and shown on a calibrated 
scale of a cathode ray tube self-con- 
tained in the instrument. 

Tests clearly demonstrated the abil- 
ity of the instrument to locate short 
and 
changes in conductor size, points of 
transposition and marked changes in 
line spacing. In one case, where the 


circuits, open circuits, even 
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line was open-circuited 50 miles from 
the instrument, an open circuit 18 
miles farther away showed up clearly, 
Capacity across the open switches 
passed enough signal to give a clear 
indication of the open circuit. 


Polarity Shows Kind of Fault 


Nature of the change in impedance 
is shown by polarity of the returning 
signal. Open circuits or increases in 
line spacing are shown by a positive 
trace or pip above the base line on 
Short circuits, 
decreases in line spacing, or other 


the viewing screen. 


abrupt decreases in line impedance. 
are shown by a trace below the line. 
The exact distance, on a given scale 
of miles, is shown along the horizon- 
tal line from the starting dot to each 
vertical pip of interest. 

To locate the fault accurately, a 
marker pip can be moved across the 
screen until it coincides exactly with 
the incoming signal. Position of the 
fault is then read directly by position 
of the controlling dial on a scale cali- 
brated in miles as a vernier check on 
the calibrated cathode ray 
When the fault has been determined 
with full-scale accuracy on a range of 
1, 5, 25, 50 or 100 miles, the section 
in which the fault is located can be 
examined more closely for greater ac- 
curacy. As an example, the controls 
may be set to examine the line for 
five miles beyond the 70-mile point. 
Full scale will then correspond to the 
section from 70 to 75 miles from the 
instrument. Accuracy of the instru- 
ment is affected very little by minor 
variations in speed of propagation of 
an electrical wave on various types of 
line construction. Suitable 

(Continued on page 91) 
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POLARITY of the reflected wave shows nd- 
ture of fault 


1948 @ ELECTRICAL WORLD 















Cable fault finder operates by: 


Improved Surge-Reflection System 
Locates Cable Faults 


Using periodic half-second pulses 


of d-c to are-over the fault; (2) superimposing 3,000-v surges on 


the line 30 times per sec; (3) spotting the change in an oscillo- 


scope trace between reflected surges when d-c pulse is on and off; 


and (4.) orienting position of change on the trace on calibrated map 


J. P. LOZES, JR. 
Assistant Operating Engineer 
New Orleans Public Service, Inc 
New Orleans, La. 


NEWLY DEVISED method, for 
A locating faults on almost any 

type of line, operates on the 
radar principle, is relatively inexpen- 
sive to construct, and requires little 
power. Although still in development 
stage, as explained and discussed at 
the recent SEE meeting at Asheville, 
general results from its use in New 
Orleans have been excellent. 

When a surge is applied to a trans- 
mission line it travels down the line 
until it meets a change in the char- 
acteristic of the line, either an open- 
circuit, a short-circuit, or any other 
change in the Z, (surge impedance ) 
of the line, and is then reflected. By 
applying small surges of about 3,000 
v to the line. the time elapsing be- 
tween the initial surge and correct re- 
flection as read from an oscilloscope 
is correlated with cable length. A 
block diagram of the testing scheme 
is shown in Fig 1. Calibration for a 
typical underground feeder is shown 
in Fig 2. The complete wave obtained 
from applying the pulse to this feeder 
is shown in Fig 3 (A). 


Surge Generator 


The basis of the whole apparatus 
is the 100-ke oscillator. This is 
crystal-controlled so timing circuits 
are accurate. The output of the os- 
cillator is fed through six frequency 
dividers; this output triggers a square 
Wave generator, cutting the fre- 


Variable] | Variable 
Feed Feed 
Bock Back 


Sweep 
Gen- 
erator 


Oscilloscope 


bi To cable 


under test 


Resistor 


Capacitor 


From thyratron 
test set 





FIG 1—BLOCK DIAGRAM of newly developed type of cable fault finder 


quency to 30 cps. The leading edge 
of the square wave goes through a 
fixed delay circuit, and then triggers 
the sweep. It also fires a small thyra- 
tron, through which a condenser dis- 
charges. The wave produced by this 
thyratron fires a larger thyratron, 
discharging a previously charged 
condenser and producing a 3,000 v 
pulse. 

No attempt is made to shape the 
pulse, but rather the exponential de- 
cay of a condenser discharged across 
a resistor is used. Various sized con- 
densers can be switched into the cir- 
cuit to give several different time 
constants. This is valuable, for with 
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a short time constant, reflections will 
be obtained from many discontinui- 
ties, whereas, with a long time con- 
stant, only the relatively major dis- 
continuities will show on the screen. 

The cable under test, where the 
pulse is applied, is connected through 
a voltage divider to one of the verti- 
cal plates. Thus the initial pulse and 
the reflections appear on the trace. 
The output of a variable time delay 
circuit, triggered by the same pulse 
that triggers the sweep, is applied to 
the other vertical plate. This puts a 
step in the sweep, which can be posi- 
tioned to any of the reflections ap- 
pearing along the sweep. The step is 
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FIG. 2—MAP of typical feeder calibrated 
in microseconds shows where fault is located 


shown positioned at 81 micro-sec in 
Fig 3. 

The original pulse and the reflec- 
tions can be switched from the sweep 
and the output of the 100-kc oscilla- 
tor, after being amplified and shaped, 
applied to the vertical plates, along 
with the variable step, as shown in 
Fig 3(C). Thus, markers exactly ten 
micro-sec apart appear on the screen, 
and it is a simple matter to count 
them to the step. Since the sweep 
triggering is controlled by the 100-kc 
oscillator through frequency dividers, 
the pips are stationary along the 
sweep. 

It takes about 20 micro-sec for a 
wave to travel down and back over 
a mile of cable. Therefore, the dis- 
tance between two of the pips repre- 
sents about a half-mile. With this 
scheme it is easy to estimate (cable 
faults) to one micro-second or 1/20 
of a mile, about 265 feet. Tests 
showed that the pulse travels about 
220 ft per micro-second as measured 
along the surface of the ground, that 
is, without taking into consideration 
the cable racked in manholes. 

In using this apparatus, it is only 
necessary to (1) find a new reflec- 
tion, (one that did not appear when 
the cable was in operating condi- 
tion), (2) position the step to this 
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FIG 3—TYPICAL traces on oscilloscope . 
(B) Same feeder in faulted condition. (C) Timing marker pips every 10 micro-seconds 


reflection, (3) turn one switch and 
(4) count off the number of micro- 
seconds to the step (and consequently 
to the fault). Using a map of the 
feeder previously calibrated in micro- 
seconds, the approximate location of 
the fault can be found immediately 
if the cable is a transmission feeder. 
If a distribution feeder, such as a 
network feeder, the fault can be 
placed within about three locations. 


D-C Arcs Over Fault 


Of course, one basic difficulty is to 
insure that the fault gives a clear 
change in the trace so it can be 
spotted. For one thing, a fault on a 
cable is rarely a dead short. A fault 
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. . (A) Feeder in Fig 2 in operating condition. 


with low voltage applied may meas- 
ure 5,000 or 10,000 ohms, even 
though well carbonized. Since the 
surge impedance of a cable is about 
60 ohms, 5,000 ohms across it, or 
even 500 ohms, does not change the 
characteristic at that point and so no 
reflection takes place. Only when a 
relatively high voltage is applied does 
the fault arc, and the “resistance” 
fall to zero. Voltages of about 4,000 
to 6,000 d-c v are often required to 
start an arc through a carbonized 
fault in 13-kv cable. But sometimes 
even surges of 25 kv do not always 
are across a similar fault. 

To avoid the use of extremely high 
voltage and to facilitate detecting the 
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change in the reflected wave caused 
by a fault, the 3,000-v test surges are 
superimposed on _ half-second d-c 
pulses. The d-c pulses are produced 
by a thyratron set capable of deliver- 
ing either ten kv at 0 amp or five 
amp at 0 v, there being 100% regu- 
lation. Normally, the trouble-shooter 
searching for the fault “picks up” this 
direct current in successive manholes 
along the cable, progressing until he 
no longer receives an indication. 
Superimposing the shorter three 
micro-sec pulses in no way interferes 
with the work, and d-c is still used 
to pin the fault down. 

With the d-c pulse off, the trace on 
the screen is the same as if the cable 
were not faulted, since the resistance 
of the fault usually is much higher 
than the surge impedance of the 
cable. But when the d-c pulses are 
applied, the fault arcs over, its “re- 
sistance” goes to zero, and the pulses 
are reflected. Thus the trace is the 
same as if the cable were metallically 
shorted at that point. With the d-c 


pulses cycling on and off, a contin- 


uously alternating trace is seen on the 
screen. By adjusting the step in the 
trace to the first point along the trace 
where a change can be noticed (com- 
pare Fig 3(A) with 3(B)) and 
throwing a switch, the time in micro- 
seconds can be read as shown in 
Fig. 3(C). Although the step is 
shown at 81 micro-sec, in operation 
it would have been moved over to 
line up with the fault at about 58 
micro-sec. Referring to a map of the 
circuit that was previously calibrated 
in micro-seconds, such as Fig 2, two 
or three points likely to be faulted 
can be determined. Thus, the length 
of line for the troubleshooter to test 
for the d-c signal is greatly reduced. 


Still Experimental 


Although still in the experimental 
stages, recognizable reflections have 
been obtained about 75% of the time. 
On a half dozen occasions the trouble- 
shooter opened but one manhole and 
found the fault. On several others 
he was directed about two or three 
manholes away, and once or twice 


was directed about two blocks from 
the fault. Also, each time there is a 
fault on the circuit and a reading is 
taken, another calibration point is 
secured for that feeder. Thus ac- 
curacy should improve. With experi- 
ence, it also may be possible to tell 
in which major branch of a distribu- 
tion feeder the fault is. 

About one-fourth of the faults are 
not detected by the system because 
reflections only occur from faults 
with an impedance of less than or 
about the same as the surge imped- 
ance of the cable. But the cable arcs 
over as a result of the periodically 
applied d-c only when the fault is 
reasonably dry. If the fault is sub- 
merged in water, usually no are can 
be maintained since the current flows 
through the water. Unfortunately, 
the resistance of the water may be 
considerably higher than the surge 
impedance of the cable, and no re- 
flection occurs. Based on experience 
to date, a new pulse-forming circuit 
is being developed to obtain reflec- 
tions from any type of fault. 





Pulse Radar Used 
To Locate Faults 
(Continued from page 88) 


tions can be applied to scale readings 
using the known length of the line 
as a reference, or the instrument may 
be calibrated exactly for any given 
line. 


Can Compare Reflections Directly 


Simplest and most accurate method 
for an inexperienced operator to use 
the instrument will be by direct com- 
parison. A positive transparency of 
the line in normal operation can be 
superimposed on the viewing screen. 
This will quickly locate any abnormal 
condition on the line. 

The instrument as now used is port- 
able. Pulse generating transmitter 
and synchronized oscilloscope _re- 
ceiver are all contained in a case al- 
most the same size as a standard 
oscilloscope. Power supply of 115 v, 
60 cycles, 75 w can be supplied by 
inverters on the company’s line 
trucks. The unit has been tested and 
found well suited for locating faults 
on communication and power lines. 
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CONNECTION DIAGRAM for coupling fault locating device to de-energized line 


The Radar Engineers of Seattle are 
developing a separate transmitter-re- 
ceiver unit that can be used with a 
standard oscilloscope. This unit will 


1948 


give the small company already hav- 
ing an oscilloscope the equivalent 
service of the complete instrument at 
a smaller original investment. 
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FIG 1—TREND OF NEUTRALIZATION NUMBER and interfacial tension values 


increasing adsorbent dosage during oil conditioning run 
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FIG 


Survey of 200 utilities shows wide range of cost for recondi- 


tioning insulating oils. 


Seldom exceeds 15¢ per gal. Author 


examines factors tending to cause excessive conditioning 


costs; suggests procedures that can effect more economy 


OST of conditioning insulating oil 
( is largely determined by method 
of calculation. Labor, material 
and fixed costs are the essential 
charges. But not every utility rele- 
gates them all specifically to the re- 
conditioning cost. 
How cost figures vary is shown by 
a survey of some 200 utilities. De- 
pending on the equipment and the 
manner of figuring costs, estimates 
ranged from as low as 1.4¢ per gal 
to as high as 15.5¢ per gal. The 
lower figure represented labor and 
material cost for conditioning an oil 
with the transformer under load. The 
15.5¢ per gal figure included a charge 
of almost 5¢ per gal for crating, 
shipping and handling because the 
unit was shipped to a remote location 
and only a small volume of oil puri- 
fied. 
A typical analysis of the cost of 


* Subsidiary of Houdaille-Hershey Corp 
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H. V. MILES 
Manager of Research and Development 
Honan-Crane Corp* 
Lebanon, Ind. 


insulating oil conditioning has been 
developed without any special alloca- 
tion of specific cost items. It is a 
hypothetical case on the basis of typi- 
cal data. This composite example 
(see box and data) from users of 
adsorbent type purification systems 
indicates that costs will generally not 
exceed 15¢ per gal and may be less 
in many instances. This seems to 
bear out the publicized contention 
that oil usually can be conditioned 
for about one-third the new oil cost 
when all charges are taken into ac- 
count. In some cases, the accounting 
cost will be materially less since not 
all of the cost items may be charged 
to the oil-conditioning program. 
While it is necessary to know the 
costs of oil conditiong, it is of equal 


importance to know the pitfalls that 
lead to excessive conditioning costs 
and procedures that can effect more 
economy. 

Inefficient use of adsorbents is il- 
lustrated in Fig 1. It is an actual 
case where oil was continuously cir- 
culated from a transformer through 
an adsorbent purifier and _ blotter 
press. The conditioning was con- 
tinued until the neutralization num- 
ber was reduced to 0.06 and the inter- 
facial value raised to 36.7 dynes. This 
required an adsorbent dosage of ap- 
proximately 0.88 lb per gal. Yet, with 
an adsorbent dosage of 0.66 lb per 
gal, the neutralization number had 
been reduced to 0.10 and the inter- 
facial tension value raised to 34.9 
dynes. If acidity had been reduced 
to the 0.10-0.20 range, the interfacial 
tension value would have been about 
30 dynes. The adsorbent requirement 
would have been only 0.45 lb, almost 
50% less than actually employed. The 
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2—INTERFACIAL tension decreases 
with concentration of surface active agents 













Usual aadlsorbent 
treating range 


0.25 0.50 0.75 1.0 


Neut.No.—-Mg KOH/Gm Oil 


FIG 3—EFFECT of increased dosage of ad- 
sorbent upon neutralization number is shown 
together with usual adsorbent treating range 


result is not only a doubled adsorbent 
cost but also a doubled oil loss. 

The correlation between interfacial 
tension and concentration of surface 
active agents is hyperbolic. Actual 
correlation depends on the surface ac- 
tive agents involved. This is illus- 
trated by the graph Fig 2. Minute 
quantities of surface active products 
(less than 0.5%) can reduce inter- 
facial tension values from 50 dynes 
for a new oil to below 30 dynes. 
Thereafter, a considerable increase in 
oxidation products (only some of 
which are surface active constituents ) 
will show correspondingly less change 
in the interfacial tension value. 

Obviously then, in the final stage of 
adsorption we are dealing with min- 
ute quantities. Since the adsorption 
isotherm for clay or other adsorbents 
in also hyperbolic (See Fig 3 show- 
ing acid adsorption isotherm for 
natural clay), we can only remove 
such minute quantities by employing 
very high adsorbent dosages. 

Little is to be gained by minute re- 
ductions at low levels since such 
quantities of oxidation products are 
likely to be formed soon after an oil 
is placed in service. The oil itself 
is really the controlling factor. If 
the natural oxidation-inhibiting con- 
stituents were not removed during 
refining, stability of the oil would 
not likely be affected by minute quan- 
tities of oxidation products. On the 
other hand, highly refined oil that 
does not contain natural inhibitors, 
but synthetic ones instead, would be 
more readily susceptible to the cata- 
lytic action of oxidation products 
once the synthetic anti-oxidants were 
exhausted. However, where this oc- 


curs, it matters little whether or not 
minute quantities of oxidation prod- 
ucts are present because they will 
probably develop rapidly, judging 
from the results of accelerated oxida- 
tion tests. 

Considerable adsorbent economy 
may be realized by employing two- 
stage treatment. It is particularly 
adapted to cases where it is desired 
to reduce the neutralization number 
to a very low level (below 0.10), at 
the same time raising the interfacial 
tension to almost the new oil value 
(40-50 dynes). The two-stage method 
is illustrated in Fig 4. 

Conditioning is started using No. 
1 purifier (Fig 4 Case I) and con- 
tinued until equilibrium is reached. 
Oil is then directed through the No. 
2 purifier, containing unused ad- 





sorbent, for the finishing step—re- 
moval of oxidation products at a 
low concentration level. When the 
next batch of oil is to be conditioned 
(Case II) the No. 2 purifier is used 
first and then No. 1 unit in which 
new adsorbent has been charged. Ob- 
viously, this procedure is simply the 
adaption of the old _ counter-flow 


Tvpical Analysis of 
Oil Conditioning Cost 


Adsorbent purifier, portable, 
including blotter press, oven, 
pump and motor 

Flow 300 gph 

Equipment cost $2,200 

Gallons 30,000 

conditioned 

per year 


Type of unit 


Example Data 
Transformer oil capacity 500 gal 
Neutralization Number 0.50 
Desired Neut! zation Number 0.13 
Adsorbent Requ'red 0.91 Ib ‘gal 
Conditioning Time 4hr 
Distance from power garage 10 miles 


Cost Analysis: 
(1) Fixed Cost 


Amortization 0.93 
(10 years) 


Cents per Gal 


Taxes, insurance 0.07 
and interest —— 


(2) Materials 
Adsorbent 
455 Ib at 43¢/Ib 
Purifier accessories 


Blotter paper 


(3) Labor 6 hr at $1.75 /hr 


(4) Transportation 
20 miles at 10¢/mile 


(5) Power 10 kw at 2¢/kw 
(6) Oil loss 10% (approx. 
depreciated value) 
Sub-total (basis 500 gal) 
Total cost of condition- 


ing (basis 450 gal 
net purified oil) 
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No. | No.2 
Purifier 


Purifier 


No. | No. 2 
Purifier Purifier 


Case || 


FIG 4—TWO-STAGE treatment of oil using 
two purifiers. In Case | batch is started on 
No. 1 purifier and run to equilibrium and 
then directed through the unused adsorbent 
of No. 2 purifier as a finishing step. The 
next oil batch to be conditioned is started on 
No. 2 (Case II) run to equilibrium and finished 
on No. 1 which has been recharged with 
adsorbent. Thus only new adsorbent is used 
for removing oxidation products at low levels 


he 


principal to adsorption where t 
highest concentration of oxidation 
products is treated by adsorbent that 
has reached an adsorption equilib- 
rium at a lower level on a previous 
run. Only new or unused adsorbent 
is employed for removing oxidation 
products at low levels. This can be 
extended to three or four stages if 
conditions warrant but operation be- 
comes more complicated. Savings to 
be realized from two stage treatment 
are given below for a typical case: 


Original Neut. No. 0.90 Final Neut. No. 0.17 


Single Two Percent 
Stage Stage Saving 

Pounds of adsorb- 
ent per gallon 1.78 1.36 23.6% 


Use of a low-capacity purifier on 
a large volume of oil seems to be a 
prevalent practice. In some instances 
it cannot be avoided since too small 
a unit was purchased for the oil vol- 
umes in the system. For example, 
use of a purifier containing 100 lb of 
adsorbent on a transformer contain- 
ing 700 gal of oil is unlikely to be 
an economical procedure. If adsorb- 
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ent dosage was 1 lb per gal six refill 
changes would be needed and as 
much as 50 to 100 hr might be re- 
quired for satisfactory conditioning. 
Labor costs would be excessive. It is 
not practical, of course, to purchase 
conditioning equipment that will be 
the optimum in size and capacity for 
the largest transformers without be- 
ing oversize for the smaller units. 
Hence, a compromise is generally ef- 
fected so that equipment is of opti- 
mum size and capacity for the range 
of oil volumes to be conditioned. 
Where the oil is conditioned at a 
central location, this problem does 
not arise. 


Conditioning Oil In The Field 


A number of utilities follow the 
practice of conditioning insulating 
oil in the field. The economy of such 
a procedure possibly warrants wider 
use, providing proper safety precau- 
tions are being taken. 

It would appear advisable to re- 
move units from service that are 
either known or thought to be 
sludged, so that after thorough con- 
ditioning the transformer can be 
inspected. After the oil has been satis- 
factorily conditioned, it may be ad- 
vantageous in some cases to continue 
circulation through the purifier and 
transformer in order to obtain the 
benefit of sludge removal by the sol- 
vent action of the oil. This procedure 
has application only where a mod- 
erate sludging condition prevails, 
since the solvent power of the oil on 
sludge is limited. It is not a substitute 
for other forms of sludge removal 
when a substantial cleaning job is re- 
quired. 


Circuit-Breaker Oil 


Although it has been customary to 
condition circuit-breaker oil in much 
the same manner as transformer oil, 
the problem involved is somewhat dif- 
ferent. Sludging is, or may be, the 
principal problem in a transformer 
oil, where, aside from its dielectric 
service, the chief function is to dis- 
sipate heat. In a circuit breaker, on 
the other hand, the chief function of 
the insulating oil is to quench the 
arc. In so doing, thermal cracking 
can occur with formation of minute 
particles of carbon. These particles 
impair the dielectric strength of the 
oil and if present in sufficient quan- 
tity, will deposit on insulated surfaces 
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so that a short circuit may ultimately 
result. While periodic conditioning 
of circuit-breaker oil is beneficial, the 
continuous conditioning of such oil 
would seem to be the most effective 
method of dealing with the variable 
situation attendant with  circuit- 
breaker operation. 


Evaluating Oil in Service 


To decide when an oil needs to be 
conditioned, it is necessary to ac- 
curately evaluate the condition of the 
oil in service. The tendency has been 
to employ a single test such as neu- 
tralization number or interfacial ten- 
sion for this purpose. In some cases, 
only the dielectric strength is checked 
and, if this is too low, the oil is 
filtered through a blotter press. 

The use of a single test as a cri- 
terion is not advocated. While a num- 
ber of chemical and physical tests 
would be desirable in the interest of 
better evaluation, it is realized that 
this is not always possible or practi- 
cal. It is suggested that at least the 
following tests be employed to gauge 
the condition of the oil. 


Neutralization Number 
Interfacial tension 

Dielectric strength 

Power factor (%) 

Sediment (naphtha insoluble) 


Periodic sampling of oil in all units 
ought to be standard procedure. 
Analysis of oil every six months 


seems desirable on open-air type 
transformers, and possibly every 
year or two on conservator units. 
The initial quality of the oil should 
be taken into consideration in estab- 
lishing sampling periods. 

As a guide in setting up such a 
program and judging the average 
useful life of the particular oil, the 
data reported by Horsch (ELEcrTrI- 
caAL Wortp Aug. 31, 1946) should 
be helpful since it is based on actual 
tests on open-air transformer units. 
The testing procedure has been desig- 
nated as a “simulated field service 
test.” 

On the basis of these tests, hich- 
grade oils were shown to have a life 
of approximately six years before the 
neutralization number reached 1.0, 
the assumed end point of useful life 
on the basis of similar practices 
among many utilities. Low-grade oils, 
on the other hand, reach a neutraliza- 
tion number of 1.0 in 14 to 24 years. 
However, sludging may occur before 
this arbitrary end point is reached. 
The use of interfacial tension values 
as a guide to sludging tendency may 
be helpful along with the neutraliza- 
tion number value and such other 
tests as may be made. In any event, 
it is recommended that conditioning 
be instituted before a neutralization 
number of 1.0 is reached, especially 
if the interfacial tension value is 20 
dynes or less. 





Tables Omitted from Article 


Referred to but missing from the 
article “How to Apply Transformers 
on Banked-Secondary Systems”, that 
appeared on pages 81-85 of the Octo- 
ber 23, 1948 issue of ELECTRICAL 
Wor pb, were Tables I and II relating 


TABLE | 


Limiting Distance Between Identical 
Transformers Equally Spaced Along 
Secondary Mains 
Based on 3% voltage drop in main and uniformly 


distributed load of 170% on each transformer 8 
in. spacing between conductors 


Distances in Feet for 
Different Transformer Ratings 


Wire 

Size 10-Kva 15-Kva 25-Kva 37.5-Kva 
#6 840 560 ces bos 
#4 1270 845 505 cose 
#3 1550 1035 620 415 
#2 1880 1250 750 500 
#1/0 jee 1800 1080 720 
#2/0 eece . 1355 905 
#4/0 . 1790 1190 


to the limiting distance between dis- 
tribution transformers on _ banked 
secondary mains. These tables were 
inadvertently omitted from the article 
in preparing it for the printer and are 
inserted here for completeness. 





TABLE Il 


Limiting Distance Between Transformers 
To Hold Voltage Dip to 3 v On 120 v Base 
With 20 amp Abrupt Load 


Based on equally spaced transformers, loop secondary 





bank, 8 in. spacing between conductors, Abrupt 
load applied midway between transformers. 
Distances in Feet for 
Different Transformer Ratings 

Wire 

Size 10-Kva 15-Kva 25-Kva 37.5-Kva 
#6 450 550 650 710 
#4 695 840 1000 1100 
#3 850 1005 1230 1340 
#2 1005 1280 1520 1640, 
#1/0 1480 1800 2120 2320 
#2/0 1700 2005 2460 2700 
#4/0 2140 2600 3100 3400 






November 6, 1948 @ ELECTRICAL WORLD 































LAST YEAR’‘S Balanced Farming Banquet, sponsored by AP&L, was attended by more than 350 farmers and their wives 


Power Company Sparks 
Better Farming Competitions 


Prime mover part in agricultural improve- 





ment program is undertaken by utility 


ROSS MAUNY 
Director, Rural Development 
Arkansas Power & Light Co 


in Arkinsaw” next December. Sev- 
eral hundred farmers and their 


[inasins BE great doings “down gr ~ PLANT rer pa 
sas ETIT] 


wives, white and negro, from the sean ro enor 
state’s 75 counties, will converge on 49. COMPETITION - 
Little Rock. The second group will be 

going to a sumptuous banquet at oe 
Arkansas Baptist College on Decem- sme Sa 
ber 7. The next evening at the 


Marion Hotel the others will gather 
round the groaning board in their 
turn. On both occasions important 
money will be handed out in prizes. 
And on both occasions the Arkansas 
Power & Light Co will pick up the tab 
and be mighty glad to do it. 

The prizes will go to winners in 
the second annual round of the 
Arkansas Balanced Farming and 
Live-at-Home competitions, the for- 
mer for white and the latter for negro 
entrants. Last year the Balanced and 300 sat down to the Live-at-Home good meal on AP&L next December 
Farming affair was attended by more competition dinner. The two 1947 represent a total enrollment of over 
than 350 farmers and their wives, groups plus those who will have a 12,500 in the competitions. 





ANNOUNCEMENT of 1948 competitions distributed by Arkansas Press Association. Ratings 
of report books like this (right) will determine the winners 
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Organization of Competitions 


The County Balanced Farming (and Live-at‘Home) Committee shall consist 
of one or more newspaper publishers, county agent, home demonstration 
agent, Farmers Home Administration supervisor, farmers, and other persons 
the aforementioned may desire to have serve on the county committee with 


them. 


The state chairman shall appoint one publisher in each county as 


chairman of the county committee. The chairman, or some person responsible 
to him, shall see that an ample supply of entry blanks and report books are at 
hand at all times and that all outlets are kept supplied. He should also make 
a weekly check of all competition entries, and mail or have them mailed 
regularly to the central office of the Arkansas Press Association. 


To make the competition more interesting and worthwhile to contestants it is 
suggested that the chairman and members of the county committee plan for and 
secure contributions for county awards in all divisions of competition, and to 
arrange special luncheon or banquet to honor all county winners. “Certificates 
of Honor”, awarded to all county winners by the Arkansas Press Association, 
will be forwarded to each county holding an honorary banquet or luncheon, 
that the “Certificates of Honor” may be presented to the winners by the county 


committee, instead of at the state banquet. 


The state chairman, (appointed by the president of the Arkansas Press Asso- 
ciation) with the aid of the central office of the Association, shall endeavor to 


coordinate the efforts of the sponsor with those of its team mates 


the Agricul- 


tural Extension Service, Farmers Home Administration, Arkansas Power and 


Light Company, Commercial Appeal “Plant-to-Prosper”, 


district and county 


chairman and others interested in lending their aid to the state-wide program; 
provide rules and regulations pamphlets, entry blanks, entrants’ report books, 
news releases and assemble and provide weekly reports of all entrants in both 
Arkansas Balanced Farming and Live-attHome Competitions; and as soon as 
possible after June 1, (the entry closing date) provide each county with a grand 


total of all entrants. 





Keystone of AP&L’s ambitious 
rural development program and a 
powerful factor in its public relations 
picture, the competitions are pur- 
posed towards establishment of a bet- 
ter balanced, more stable, and more 
prosperous agriculture in the state. 
They cover all phases of farm life, 
improved home-making and bettered 
forestry, soil 





agricultural practices 
conservation, livestock breeding, mar- 
keting of products, the whole gamut. 
The competitions are not limited to 
AP&L territory, which covers about 
a third of the state, but are open to 
every Arkansas farmer and farm 
family. 

Soon after the program was started, 
the power company realized that it 
had taken on a whopping big job. 
Moreover the rapidly spreading im- 
plications of the program, its swift 
reaching out into areas of interest in 
which other than AP&L were im- 


portantly concerned, indicated that 
the job ought to be shared. Co-spon- 
sors were sought and were readily 
found. 

Among those who agreed to help 
are the Arkansas Press Association, 
the Agricultural Extension Service of 
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the state university, the Earmers’ 
Home Administration, and the Mem- 
phis (Tenn.) Commercial Appeal. 
The competitions are organized on 
a county basis as detailed by the 
quoted paragraphs shown above. The 
Press Association handles the promo- 
tion. From its central office in Little 
Rock, executive secretary Bill Minor 
sends out frequent releases to local 
newspapers boosting the contests and 
urging enrollment in them. In co- 
operation with the personnel of the 
Extension and the Farm 
Home Administration, the county 
competitions are organized. Local 
business firms and individuals fur- 
nish prizes for county winners. These 
winners are entered in the state com- 
petitions. They are invited to the din- 
ners at Little Rock, traveling expenses 
paid by AP&L, where the winners of 
state awards are announced. All 
winners of state prizes are automatic- 
ally entered in the “Plant-to-Prosper” 
competition sponsored by the Mem- 


Service 


phis Commercial Appeal. This 
competition is of regional scope, cov- 
ering Arkansas, Mississippi, Mis- 


souri, and Tennessee, and is a sort of 
sweepstakes race that tops off the com- 










petitions. 
The two competitions are divided 
into 7 classes of entries as follows: 


Balanced Farming Competition: 

Tenants and sharecroppers. Cash 
awards of $200, $150, $100. 

Landowners employing aid of not 
more than two families. Cash awards 
of $200, $150, $100. 

Plantation owners employing aid 
of three or more families. Cash award 
of $100. 

Home improvement. $50 award to 
tenant or sharecropper family making 
most improvement in their home. 


Live-at-Home Competition: 

Landowners. Cash awards $100. 
$50, $30, $20. 

Tenants or sharecroppers. Cash 
awards $100, $50, $30, $20. 

Home improvement. $50 to tenant 
or sharecropper family making most 
improvement in their home. 


The above awards, totalling $1,500, 
are provided by Arkansas Power & 
Light Co and the Memphis Commer- 
cial Appeal, each contributing half. 
The “Plant-to-Prosper” sweepstakes 
competition, in which the state win- 
ners are automatically entered, offers 
awards totalling $1,100, contributed 
by the agricultural committee of the 
Memphis Chamber of Commerce, as 
follows: 

Balanced Farming Group: 

$500 to tenant or landowner mak- 
ing best record in living at home. 
diversification, soil conservation, and 
home improvement. 

$250 to sharecropper 
making the best record in the compe: 
tition. 

$100 to the tenant or sharecropper 
family making the most improvement 
in their home. 


tenant or 


Live-at-Home Group— 

$250 to tenant or landowner mak- 
ing best record in living at home. 
diversification, soil conservation, and 
home improvement. 

Additional to the cash and other 
prizes at the different competition 
levels, county, state and region, wil- 
ners receive various trophies and cer- 
tificates furnished by the Arkansas 
Press Association and the Commer: 
cial Appeal. Special trophies are 
awarded to editors of county news 
papers who do most to make the 
competitions successful in their local 
areas. 
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FIG 1—INTERNAL CONNECTIONS for voltmeter and battery 
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FIG 2—TYPICAL ARRANGEMENT of cable for a phasing-out 
operation in the field 


Phasing Set Identifies Cable Conductors 


G. J. GUTHRIE NICHOLSON, JR 
Methods & Equipment Division" 
Consolidated Edison Co of New York, Inc 


Wis THE PHASING EQUIPMENT 
described here, the “phasing out” of 
cable has been simplified to the point 
where the operation can be done by 
one man. That operation is required 
on dead sections of underground 
cable which are to be picked up for 
splicing into existing transmission 
and feeder circuits. This phasing set 
has been used on a 7-mile power cable 
circuit and given excellent satisfac- 
, tion. In addition, it has operated 
over a 100-mile artificial line. 

The phasing set (patent applied 
for) consists of two parts. One part 
is a battery box (6% in. long x 6 in. 
wide x 64 in. high) in which are 
connected two buzzers, four 4-v bat- 
teries, an “on-off” switch and three 
2-ft long flexible leads terminating in 
Connector clips and marked A, B and 
C, respectively, 

_A second or voltmeter box (same 
size as battery box) contains three 
1000-ohm-per-volt voltmeters. Full 
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scale on two meters is 3 v; the third 
is 8 v. These meters are connected in 
wye with one of the 3-v meters re- 
versed. Three leads marked A, B 
and C extend from this box. A three- 
pole push button switch, used to short 
circuit the A, B and C leads for sig- 
naling purposes, is included for the 
use of a two-man team. 

Operation of the phasing set is 
such that, only when leads marked 
A BC from the battery box are con- 
nected to opposite ends of same 





PHASING SET consists of voltmeter box (left) and battery box (right). A model cable 


connection is shown 
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conductors as leads marked A B C 
from the voltmeter box, will each 
voltmeter have its pointer showing in 
the window visible in the photograph. 
Internal connections of battery and 
voltmeter boxes are shown in Fig 1. 

For a typical splicing operation, 
consider conditions outlined in Fig 2. 
In manholes X and Y are shown 
existing open-ended distribution 
feeder cables (1) and (4) in which 
the phases are known. A new three- 
conductor cable (2) has been pulled 
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This diagram shows how San Antonio’s new 
oil-filled pipe cable fits into its transmission 
system. When all equipment is in, it will help 
form a 138-kv ring around San Antonio. 

This 58,000-foot installation provides a more 
flexible and reliable network for the city Public 
Service Board of San Antonio. In addition it GRANDVIEW 


provides an example of how General Electric SUBSTATION g , mae 
engineers tackle high-voltage cable jobs. 


@P) OIL-FILLED PIPE 
~~~ An Crample ¢f- 


Herne is an illustration of the skill and care with first to provide for the elimination of free 
which G-E engineers tackle high-voltage cable installa- moisture which can chill out in tank, 
tions. It helps explain why the San Antonio installation — - " 

is technically the soundest system of its type, and at safeguarding cable life 

the same time has the lowest installed cost. 




















first to ship oil under controlled positive nitro- 


At San Antonio, G.E. was gen pressure, 
first to control racing cycles of oil pumps, preventing oxygen and moisture contaminc- | 
tion 


reducing contactor and motor wear 


. . i ith rigi tent 
first fo use compressed-air-plug-purging method first to use steel pipe with rigid carbon con 


on a pipe cable, specifications, , 
. . . assuring uniform weld strength and tightness. 
saving time and assuring more complete . 
moisture removal 
Each of these innovations plus careful co-ordina- 


first to use compressed air for threading the 
pulling line into pipe, 


tion of engineering, manufacturing, and installation 
service helped assure better quality in the installed 


saving installing time system, plus a lower final cost. 
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CABLE 


corrosion-resistant covering 










conductors steel pipe 


When you consider a 
high-pressure system, let 


G-E engineers save you 


aluminum backed tape insulating oil, 200 psi 


money. These engineers are 
constantly devising new and 
better installation methods. 
They design and make the 
only complete line of high- 
voltage cable accessories; 


they are continuously pio- Suhesed 
» -shaped copper 


paper insulation 
skid wire 


neering basic advances in 
cable technology. They are 


ready to serve you. Appara- 
tus Dept., General Electric aluminum backed tape a niente dit 


0. Schenectady 5, N. Y. hil yy the Cabl/ 
GENERAL @@ ELECTRIC 
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in to replace a burned-out section be- 
tween manholes X and Y. Further, 
new single-conductor cables (3) are 
to be picked up to go to a transformer 
bank in TMH-Z. As the joint in man- 
hole X will be a “4-way, one-way” 
type, every effort is made to establish 
phases so that the splicing operation 
here will be as simple as possible re- 
gardless of how the phases match up 
physically at manhole Y. The joint 
in manhole Y may be a so-called 
crossed phase type. This involves 
crossing two conductors physically 
around each other without mismatch- 
ing phases electrically. This neces- 







Transtormer losses 







Induction rnotors 
5860 kw. 
4825 kva ~~~ 





Kilovars 


275 kw, 530 kva ~~ 







Kilowatts 


sitates a special joint, longer than 
usual. 

Since phases are to be “held” in 
manhole X, the battery box is first 
set up at this location. Using the 
battery box as a buzzer set, test all 
conductors to be clear of grounds. 
Then connect each lead, A B C, to the 
desired conductor respectively in 
cable (2). If there is a short circuit 
between any two conductors, the 
buzzer or buzzers will sound. If not, 
take the voltmeter box to manhole Y 
and apply the A B C leads to the 
open cable ends until each of the 
three meter hands show in its re- 


Steamlined Distribution For Industrial Plant—Il* 


_---Townsite load 





450 kw 










= S00 kva 
rill lighting 1,452 
600 kw kvars 


Generator Rating 





FIG 3—POWER FACTOR correction by synchronous motors 


H. E. STAFFORD 
Consulting Electrical Engineer 
Port Arthur, Ontario 


A pisrewution system for a sul- 
phate pulp mill and townsite in north- 
western Ontario incorporates 13 feed- 
ers for 15 load centers (EW, Oct. 23, 
1948, page 100). Total connected 
load is equivalent to 16,605 hp and 
the system power factor is approxi- 
mately 96%. 


Insulated Feeder Cable 


The feeder cables are run in 4-in. 
conduit from the switchroom to the 
ground floor elevation and in fiber 
duct under the floor to the 6900/575-v 
transformers. Cables are 3-conductor, 
No. 2/0, 15,000-v, varnished-cambric 
insulated, lead-covered. 





* This is the second of two arcticles. 
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Manholes at strategic points facili- 
tate pulling and inspecting the pri- 
mary cables. Fig 4 shows a cross- 
section of a typical manhole with its 
waterproof cover to guard against 
chemicals entering duct and man- 
holes. The duct system can be flushed 
with fresh water containing a small 
amount of sulphuric acid. This solu- 
tion neutralizes corrosive effect of 
caustic (used in the manufacture of 
sulphate pulp) should the latter flood 
the floor. 

Secondary feeders from transform- 
ers to cubicles are made up of 250,- 
000 cir mil conductors with varnished 
cambric and braid insulation. Three 
parallel conductors are used in each 
phase, 

Motor sizes and speeds are stand- 
ardized insofar as possible and 
enough synchronous motor capacity 














spective window. It is possible to 
have a maximum of six trials before 
making the correct connection. Then 
the conductors of the cable are iden- 
tified A B C as shown by the marked 
voltmeter leads A B C. 

When the cable conductors have 
been securely marked, push the short 
circuiting switch three times to signal 
the man in manhole X that he can 
clear off the battery box and start 
phasing the three single-conductor 
cables to manhole TMH-Z. Of course 
if one man does the job, he can re- 
turn to the first location and re- 
move the battery box. 






4 gage stee/ waterproof cover 
Ya in.checker plate, ‘| 4*SZin.angle 
; oo gpgpeese hoses ' 


FIG 4—MANHOLES have waterproof 
cover to guard against chemicals entering 
duct and can be flushed should corrosive ma- 
terials enter the duct system 


is maintained for high power factor. 

System connected load: industrial 
induction motors 10,780 hp; indus- 
trial synchronous motors 3,525 hp; 
mill lighting 800 hp; townsite power 
and lighting 1,500 hp. 

With a load factor of 58%, the 
average load is 7,185 kw. A break- 
down of this load is shown in the 
graph, Fig 3. It is interesting to note 
that without overexciting any of the 
synchronous motors, the system 
power factor fluctuates between 9% 
and 97%. 


Transformer Mounting 
Saves Customer $6,000 


Larce TRANSFORMER manufacturers 
recently have devised a real solution 
to the problem of handling spare 
transformers. As illustrated, tran® 
formers are mounted on double 
flanged wheels that can be rotated 
90 deg when resting on a steel plate 
where the rails cross. “Casters” are 
turned by jacking up the transformet, 
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luse 
Protection gp 


completely enclosed 








G-E Oil Fuse Cusouts give you 
g@ high interrup:ing capacity 
wg low mainten nace 
@ quiet and sa‘e operation 


G-E oil fuse cutouts are pz ticularly applicable for 
indoor installations, for vault and subway service, 
and for outdoor pole-type jnstallation where high 
interrupting capacity is required on 2400-, 4160-, 
4800-, and 7200-volt utility and industrial circuits. 

All arcing, with current interruption or switching, 
occurs under oil. The housing, with its drawn-steel 
tank threaded into a cast-iron cover, will with- 
stand any internal pressures that can possibly occur 





within the cutout’s interrupting rating. There are AVAILABLE RATINGS 

no exposed live parts—whether cutout is in open or 7 onan Max | Interrupting 

closed position—and no expulsion of arc-flame. Voltage | yoo? | Max Gia tieion 
Special arcing surfaces on the heavy self-aligning 2400 | soe | 11680 

contacts keep load-carrying contact surfaces clean pen oa ——— 
-make it possible to use these cutouts repeatedly 200 | 10000 

as switches to open circuits under load, either with 7200 100 | 3750 

disconnecting blade or fuse links. * With G-E new Universal Fuse Links 


Full information is covered in bulletin GEA-732 


—available through your G-E Apparatus Office, or 
by writing Apparatus Department, General Electric 5 E N a Q A L E LE S T a } C 


Company, Schenectady 5, N. Y. 406-27 





r r sitll ieee 
j 

i | 

; ea | 

| L es | 

‘ Metcl-enclosed 3-phase assemblies Gang-operating mechanism can be supplied for opening For subway service, expansion cham- 

a ave become increasingly popular for 3-phase circuits. Shown on pole-type cutouts, but also bers attached to cutouts permit 

. various indoor installations. available with metal-enclosed and subway-type as- complete submersion. ; 
semblies. ) 
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Pawtucket serves allZa 


For low-cost dependability and flexibility—today and tomorrow 


Many people think of secondary networks as suitable 
only for very large loads, covering a sizable area, and 
arranged in a conventional grid pattern. Yet here is a 
case where an initial network will supply an area with 
a total peak load of 1725 kilowatts — and with the sec- 
ondary mains confined essentially to a 600-foot portion 
of a single street. 

The city is Pawtucket, R. I, served by the Black- 
stone Valley Gas and Electric Company. The installa- 
tion, as originally engineered, involved a two-block 
business district on Main Street, between High and 
North Union. 


Load growth was the problem 


This portion of the business district has been served 


This is Main Street in Pawtucket, R. I., looking 
past Park Place on the right, and Maple 
St. on the left toward East Ave., just visible be- 
yond the turn in the distance. This shows almost 
the entire load area of the new network. 


by a radial system, principally underground. There are 
thirteen grouped loads to be served — with peak re- 
quirements from 40 to 240 kw. With buildings recently 
modernized, three recently air conditioned, it seemed 
only a matter of time before growing load would make 
the present radial system inadequate. 


A network proved practical 
The situation seemed to call for a network, and study 
proved that all requirements of an ideal network could 
be met economically —including proper loading of 
transformers and cables during both normal and ab- 
normal conditions, while maintaining close voltage tol- 
erances. Three 14,400-volt primary feeders were used 
with six 500-kva standardized network units — trans- 
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} formers and protectors. This gave 

a load-to-transformer ratio of 
57.5% — about average for initial 
' — network installations. 


Present load can increase 
seven-fold without adding 
primary feeders or increasing 
size of secondary mains 


Pawtucket gained by selecting standardized G-E 
transformers and protectors —cut delivery time, 
saved money over the cost of non-standard designs. 


With an initial transformer load- 
ing of less than 60%, this in- 
stallation will provide full net- 
work flexibility. Some increase—and shifting—in load 
can be handled with no excessive overload, even with 
one feeder out of service. 

As load grows, it will, of course, be necessary to add 
transformers. However, no additional primary feeders 
will be required, and the size of secondary mains need 
not be increased. New loads within the present area 
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a area with a network 









This is a map like the one used in 

engineering Pawtucket’s network. Figures show 
approximate peak-load kilowatts at each service 
tap on the 216 Y/125-volt secondary. The six 500-kva 
transformers are shown by squares. 









will be handled by tapping into 
the present secondary network. 
New transformers will be tapped 
into existing primary feeders 
and tied into the existing sec- 
ondary. 

Present plans call for extend- 
ing the network to include ten 
rather than six transformers and 
to cover three blocks rather than 
two. ? 
























This installation brings out one of the big advantages of 
the secondary network—how, for high-quality service, it is 
the simplest and least expensive system to expand, the ideal 
system to meet growing loads. For additional information— 
and a copy of a new leaflet on secondary networks (GET- 
1487) — call your G-E representative or write Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 





402-75 





removing four cap screws and then 
rotating the casters on a king-pin. 
This mounting for handling spares 
is used by at least two of the large 
manufacturers and offers important 
savings to the customer. The trans- 
former shown is one constituting a 
large bank a Midway substation of 
Pacific Gas and Electric Co. Ap- 
proximately $6,000 was saved by the 
new handling provision. Formerly 
it was necessary to use an expensive 
transfer car. Moreover, either the 
transfer track had to be recessed in 
an expensive trench or the trans- 
former had to be mounted on rails 
on about 2-ft concrete pedestals. In 
either case, considerable cost was 


added to the job. All of this is 


avoided by the new system. 


DUST COLLECTORS’ 


operation 


“CASTERS” on heavy transformers avoid need for transfer car. 


Transformer is jacked 


up and wheels turned 90 deg when directly over rail crossings 


funnel top fits commutator radius and always follows the stoning 


Vacuum Dust Collector Improved 


An IMPROVED vacuum dust collec- 
tor, which eliminates the need for the 
operator wearing a mask while dress- 
ing commutators, has been developed 
in the Allis-Chalmers Mfg Co’s West 
Allis Works. As shown, it has an 
elongated funnel top, is curved to fit 
the commutator radius and covers a 
generous portion of the circumferen- 
tial area. The under slung funnel top 


104 


is attached directly to the lathe tool 
slide, and therefore is always directly 
under the stone. A flexible hose con- 
nects the funnel and vacuum system. 

These factors make it possible for 
the vacuum system to remove quickly 
all the copper, mica and stone dust re- 
sulting from the operation. The de- 
vice has proven itself in the commu- 
tator seasoning process. 


Simple Cart Eases 
Handling of Transformers 


A carT for hauling transformers be- 
tween poles that are inaccessible to 
the line truck is being used by Okla- 
homa Gas & Electric Co. 

Customers like it because trans- 
formers are moved without damaging 
lawns. Line crews like it because it 
is easier to roll the equipment. 

The all-welded cart is made with 
4-in. channel iron supports, 3-in. sheet 
steel floor with 2-in. angle iron ends, 
and has 1-in. steel tubing handle. It 
is 60-in. long and 26-in. wide. 


TRANSFORMER CART with rubber tires 
simplifies handling of transformers in the shop 
and in the field 
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ENGINEERING REFERENCE SHEET 


O 
Copper Wire Data 





Weight, Breaking Strength and D-C Resistance 


Table is adapted from advance pages for forthcoming 8th 
edition of Standard Handbook for Electrical Engineers 


(Based on ASTM Specifications B1-47, B2-47, B3-45) 



































| | Area Weight Hard Medium Soft 
| i 
Size, | Diameter D-c resistance D-c resistance D-c resistance 
Awsg | in. Breaking jat20C(68F)| Breaking jat20C(68F)| Breaking at 20 C (68 F) ss 
Cir mil Sq in. Lb per Lb per mile strength, maximum,t strength, maximum,t strength, maximum,t *K 
1000 ft minimum,* ohms per minimum,* ohms per maximum,t ohms per 
Ib 1000 ft Ib 1000 ft Ib 1000 ft 
4/0 | 0.4600 211,600 0.1662 640.5 3382 8143 0,05045 | 6980 0.05019 | 5983 0.04901 
3/0 | 0.4096 167,800 0.1318 507.9 2682 6722 0.06361 | 5667 0.06329 | 4745 0.06180 
2/0 | 0.3648 133,100 0.1045 402.8 2127 5519 0.08021 | 4599 0.07980 | 3763 0.07793 
1/0 | 0.3249 105,500 0.08289 319.5 1687 4517 0.1011 3730 0.1006 2984 0.09827 
1 0.2893 83,690 0.06573 253.3 1338 3688 0.1289 3024 0.1282 2432 0.1239 
2 0.2576 66,370 0.05213 200.9 1061 3003 0.1625 2450 0.1617 1929 0.1563 
3 0.2294 52,630 0.04134 159.3 841.2 2439 0.2049 1984 0.2038 1530 0.1970 
4 0.2043 41,740 0.03278 126.4 667.1 1970 0.2584 1584 0.2570 1213 0.2485 
5 0.1819 33,100 0.02600 100.2 529.1 1591 0.3258 1265 0.3241 961.9 0.3133 
O 6 0.1620 26,250 0.02062 79.46 419.6 1280 0.4108 1010 0.4087 762.9 0.3951 
7 | 0.1443 20,820 0.01635 63.02 332.7 1030 0.5181 806.6 0.5154 605.0 0.4982 
8 | 0.1285 16,510 0.01297 49.97 263.9 826.0 0.6533 643.9 0.6499 419.8 0.6282 
9 | 0.1144 13,090 0.01028 39.63 209.3 661.2 0.8238 514.2 0.8195 380.5 0.7921 
10 | 0.1019 10,380 0.008155 31.43 165.9 529.2 1.039 410.4 1.033 314.0 0.9989 
ae 0.09074 8,234 0.006467 24.92 131.6 422.9 1.310 327.6 1.303 249.0 1.260 
12 0.08081 6,530 0.005129 19.77 104.4 336.9 1.652 261.6 1.643 1975 1.588 
13 0.07196 5,178 0.004067 15.68 82.77 268.0 2.083 208.8 2.072 156.6 2.003 
1 0.06408 4,107 0.003225 12.43 65.64 - 213.5 2.626 166.6 2.613 124.2 2.525 
15 0.05707 3,257 0.002558 9.858 52.05 169.8 3.312 133.0 3.295 98.48 3.184 
16 | 0.05082 2,583 0.002028 7.818 41.28 135.1 4.176 106.2 4.154 78.10 4.016 
17 | 0.04526 2,048 0.001609 6.200 32.74 107.5 5.266 84.71 5.239 61.93 5.064 
18 0.04030 1,624 0.001276 4.917 25.96 85.47 6.640 67.61 6.606 49.12 6.385 
19 0.03589 1,288 0.001012 3.899 20.59 67.99 8.373 53.95 8.330 38.95 8.051 
20 0.03196 1,022 0.0008023 3.092 16,33 54.08 10.56 43.05 10.50 30.89 10.15 
21 0.02846 810.1 0.0006363 2.452 12.95 43.07 13.31 34.36 13.24 24.50 12.80 
22 0.02535 642.4 0.0005046 1.945 10.27 34,26 16.79 27.41 16.70 19.43 16.14 
23 0.02257 509.5 0.0004001 1.542 8.143 27.25 21.17 21.87 21.06 15.41 20.36 
24 0.02010 404.0 0.0003173 1.223 6.458 21.67 26.69 17.45 26.56 12.69 25.67 
25 0.01790 320.4 0.0002517 0.9699 5.121 17.26 33.66 13.92 33.49 10.07 32.37 
26 0.01594 254.1 0.0001996 0.7692 4.061 13.73 42.44 11.11 42.22 7.983 40.81 
27 0.01420 201.5 0.0001583 0.6100 3.221 10.92 53.52 8.863 53.24 6.331 51.47 
28 0.01264 159.8 0.0001255 0.4837 2.554 8.698 67.49 7.070 67.14 5.020 64.90 
29 0.01126 126.7 0.00009954 0.3836 2.026 6.918 85.10 5.640 84.66 3.981 81.84 
30 0.01003 100.5 0.00007894 0.3042 1.606 5.502 107.3 4.499 106.8 3.157 103.2 
31 0.008928 79.70 0.00006260 0.2413 1.274 4.376 135.3 3.589 134.6 2.504 130.1 
32 0.007950 63.21 0.00004964 0.1913 1.010 3.485 170.6 2.862 169.8 1.986 164.1 
33 0.007080 50.13 0.00003937 0.1517 0.8011 2.772 215.2 2.283 214.1 1.575 206.9 
34 0.006305 39.75 0,00003122 0.1203 0.6353 2.204 271.3 1.821 269.9 1.249 260.9 
35 0.005615 31.52 0,00002476 0.09542 0.5038 1.755 342.1 1.452 340.4 0.9904 329.0 
36 0.005000 25.00 0.00001963 0.07567 0.3996 1.396 431.4 1.158 429.2 0.7854 414.8 
37 0.004453 19.83 0.00001557 0.06001 0.3169 1.110 544.0 0.9238 541.2 0.6228 523.1 
38 0.003965 15.72 0.00001235 0.04759 0.2513 0.8829 | 686.0 0.7367 682.4 0.4939 659.6 
39 0.003531 12.47 0.000009793 0.03774 0.1993 0.7031 | 865.0 0.5876 860.5 0.3917 831.8 
40 0.003145 9.888 | 0.000007766 0.02993 0.1580 0.5592 | 1091 0.4685 | 1085 0.3106 | 1049 
41 0.002800 7.842 | 0.000006159 0.02374 0.1253 pestaats 1t37> =—s_—sitteswecscccens 1968 =f caeceseses 1323 
42 0.002494 6.219 | 0.000004884 0.01882 ge arr | S700 0 (asé‘ sO mw nw 1725 sift cwcwcseses 1668 i 
43 0.002221 4.932 | 0.000003873 0.01493 SJ. aa ae: - § seraegeaceer StF ——té«é‘iL www ncn 2103 
44 0.001978 3.911 | 0.000003072 0.01184 Pt) vvebaanae I ee ie ia Sree 0 6=—té«s«CSC eee oe 2652 »* 
ASTM Specification Designation... ......... 2 cece cece eeeecceeeececeeeee _— B1-47 B2-47 B3-45 I 
O a Ts 
* No. 19 Aws end smaller, based on Anaconda data. : 
Based on nominel diameter and ASTM resistivities. ; 


No, 24 Awg end smaller, based on ASTM B3-41. 
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Pressboard spacers separate the individual disc coils 
and are fastened to the spacer bars which provide 
the vertical oil ducts between windings. This per- 
mits accurate alignment, , providing mechanical 
strength to withstand the forces encountered under 
short circuit conditions. Connections between coils 
are gun-brazed as shown in the photo, and then 
thorotighlysinsulated. 


Following assembly of the stack of disc coils into a con- 
tinuous winding, it is compressed to the proper vertical 
dimension, securely clamped, then subjected to a series of 
drying, varnish impregnating and baking operations. These 
serve to (1) remove moisture from the insulating mate- 
rials, (2) seal the windings against moisture, (3) provide 
mechanical strength for ease of handling when installing 
the winding on the core. 


Photo shows completed core-and-coil assembly for a 

» Small three-phase power transformer, ready for pre- 
liminary testing. Leads are anchored firmly by means 
of insulating tubing. Lead connections have been 
carefully brazed and insulated. Insulating shields 
have been placed between phases and between the 
end plates and the windings. 


rPECTRIC COMPANY 
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Actor, Bins 
#s at st. sours, MISSOURI AND POOR 


a TORONTO; ONTARIO, CANADA 


SICAL WORLD e November 6, 1948 


1 





- 
wi 
a 
x 
”“ 
uu 
VU 
Zz 
wi 
[a4 
ww 
ve 
a 
ce 
Oo 
Zz 
= 
wi 
uu 
Zz 
Oo 
Zz 
wi 


TBIeF 
orey 


€2°S6t id 
WONILV1d 


Pd 
WAICVTIVd 


oF 


6o°ss ~—sIN 
THAIN 


82 


o Periodic Arrangement Of 
The Chemical Elements 
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Jouns-MANVILLE TRANCELL M provides 
cell structure doors that are strong .. . free 
from warpage .. . highly resistant to severe 
shock and station fires. 


Basically asbestos, this durable yet light- 
weight material is easy to cut and drill with 
ordinary shop tools. After a door is cut to size, 
it is finished easily and quickly by mounting 
hardware directly on panel. Standard latches 
or those which padlock, steel or wood handles, 
steel hangers or hinges—all can be used with 


Trancell M doors. 


Johns-Manville 


J-M TRANCELL M DOORS 
make better cell structures 









FLUSH CONSTRUCTION —With J-M Tran- 
cell M, wooden stiles or rails, metal trim, or 
other reinforcements are not required. The 
result is a neater job, all trim is flush, old style 
panelling is eliminated. Metal frames with 
grids are available for door cutouts when 
ventilation of structures is required. 

Send today for full details about J-M Tran- 
cell M for cell structure doors . . . and J-M 
Trancell for better, safer cell structures and bus 
bar housings. Write Johns-Manville, ij 

u 


Box 290, New York 16, N. Y. 


an asbestos product . a 
for housing electrical equipment 











3 ft leads 


/0 ft leads 


Transformer under test 
(Subtroctive polarity) 


Ratio Test Set Measures Transformer Coil Turns 





“TTR" Set 


TURN-RATIO test set discloses faulty ratios or windings. Excitation is supplied from the 
instrument. Four diols, direct-reading in turn ratio, are adjusted to obtain “back-to-back” 


null balance 


B, MEANS of a portable turn-ratio 
test set, direct-reading measurements 
of turn ratio can be made on trans- 
formers. The set can be used with 
power and distribution transformers 
and autotransformers. Measurement 
is independent of the regulation char- 
acteristics of the transformer under 
test. The instrument is a development 
of R. L. Murray, Alabama Power Co 
(see ELectricaL Wortp, April 29, 
1944, page 1626), and is being manu- 
factured by James G. Biddle Co. 

Sources of transformer trouble, 
such as errors in turn count, incorrect 
taps and mislabeled terminals, may 
be detected indirectly by comparison 
to measured turn ratio. Shorted turns, 
interconnections between windings 
and errors or failures in tap-changers 
also affect the ratio. 

The instrument operates on the 
principle that under no burden (no 
load) the voltage ratio of a trans- 
former is almost exactly equal to its 
turn ratio. Connections between ele- 
ments are shown in the diagram. 

Designated the TTR set, the unit is 
essentially a reference transformer to 
be used by one operator. The device 
functions with the “back-to-back” 
connection by which the reference 
transformer is excited in parallel with 
the transformer under test, and the 
two transformers are connected in 
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series on the high sides where the 
circulating current is brought to a 
null balance. 

The reference transformer, tapped 
in decades, is adjusted in ratio by 
four dials to equal that of the trans- 
former under test. This is indicated 
by a null balance showing zero circu- 
lating current. The turn ratio of 
transformer under test is read di- 
rectly from a summation of the dial 
indexes, for example 63.745. Decimal 
point falls between the second and 
third dials. 

An a-c hand-operated generator 
supplies 50 to 60-cycle excitation to 
the transformers. By varying input 
speed it is possible to control sensi- 
tivity as balance is approached. 

The null detector or galvanometer 
has a 200-0-200 microamp d-c move- 
ment connected to a synchronous 
commutator on the generator shaft. 
This combination in series with the 
differential potential between second- 
aries of the transformers is sensitive 
to the in-phase component of circulat- 
ing current. The galvanometer indi- 
cates the direction of unbalance and 
is sensitive only to the induced volt- 
age component. The circuit is polar- 
ized so that change in galvanometer 
deflection follows the rotation of the 
dial knobs. Harmonic and quadra- 
ture components are suppressed by 


the synchronous commutator. 

Galvanometer sensitivity is matched 
to the ratio increments so that at any 
ratio a change of 1 part per 1000 
from balance will produce a galva- 
nometer deflection of approximately 
fg in. Actual deflection of the galva- 
nometer is proportional to the circu- 
lating current and will vary with the 
impedance of the transformer under 
test. 

Final balance is obtained when the 
detector-galvanometer is at zero while 
the generator is being cranked to 
bring the applied potential to 8 v as 
indicated by the voltmeter. The excit- 
ing potential, frequency and current 
may vary somewhat according to test 
conditions, but are not critical. 

In ordinary field use, turn ratios as 
measured by the TTR set may be 
expected to be accurate within 1 part 
in 1000 for ratios above unity and 
to the nearest division (0.001) for 
ratios below unity. 


Hydrogen Pressure 
Increases Capacity 


A SURVEY among utilities experi- 
enced in the operation of hydrogen- 
cooled generators at pressures in ex- 
cess of 0.5 psi, conducted by the 
Electrical Equipment Committee of 
the Edison Electric Institute, offers 
the following conclusions for the 
guidance of members contemplating 
conversion of machines to higher hy- 
drogen pressure: 


1. Use of higher hydrogen pres- 
sures up to 15 psi is practicable. 


2. Before changing from 0.5 psi to 
higher pressures, individual machine 
and connected piping systems should 
be checked to predict and obviate any 
point where hydrogen leakage or ac- 
cumulation may be dangerous. 


3. It is indicated that machine ca- 
pacity can be increased from 15 to 
17% by using 15 psi hydrogen pres- 
sure. Operation at higher pressures 
has not introduced any serious prob- 
lems but has been useful in carry- 
ing higher loads without raising tem- 
peratures and in overcoming other 
problems. 


4. Field and stator temperatures 
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.. and all these IMPORTANT FEATURES 
POSITIVELY NO SLAMMING ...Chance'WN or VN switches 


cannot be slammed closed because a special toggle joint (4) 
arrests the downward movement of the contact ‘blade. Over- 
travel reverses direction. 


EXTRA OPERATING LEVERAGE...The Rockershaft™ de- 


sign gives extra leverage for smooth, easy operation. This, plus 
action of the toggle joint, gives ample power to break ice 
accumulations with only moderate effort. Bumper spring (5) 
cushions operating movement of tilting insulator, boosts closing 


95745 084 ® UNIVERSAL TERMINALS... 
UNIFORM CONTACTS—ALL PHASES... The Rockershaft Terminal clamp cap may be re- 


mechanism operates independently of the tilting insulator mak- versed to accommodate smaller con- 
ing positive contact on all phases. Mechanism is on dead center x . 
when blades are closed. Effect of distortion of control shaft is ductors. Range: No. 4 solid copper up to 600M 


negligible, each blade in three pole switch making complete C. M. cable or 44” and 34” I. P. S. tubing. 
contact without affecting the other two blades. Blades and clips 


are silver plated, clips self aligning. © SIMPLIFIED INSTALLATION AND ALIGN- 
oo MENT... Removable clamp (1) permits the oper- 

ating shaft to be laid in position after switch units 

are mounted. No threading required. Rockershaft 

base (2) may be turned to aid alignment with oper- 

ating shaft. This base and Universal joint (3) help 

compensate for cross arm warpage after installation. 


NO OILING—SMOOTH PERFORMANCE... 
All working joints fitted with Oilite bearings (6). 
Smooth operation, no field maintenance. 

ADE TYPE HANDLE TYPE-VN C48 


CHANCE SWITCHES (FORMERLY BOWIE) ARE BACKED BY 42 YEARS 
OF OT ENGINEERING AND ee EXPERIENCE Write ger Salletin ~_ 1-47 


INDUS 7 Eeike 
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* AUTOMATIC TRANSFER SWITCH . . . ‘‘an emergency device 
which automatically and instantaneously transfers power load 
and lighting load circuits from a normal source to an emer- 
gency source of supply.”’ 


ASCO Automatic Transfer Switches are carefully engineered, conforming 
to every safety code and employing the best materials available. They are 
not ‘‘mass production" items but a broad line of standardized assemblies 
which permits us to furnish the proper combination for any installation. 


As an example of ASCO design and construction, consider the Automatic 
Transfer Switch illustrated. It's a 200 ampere, 750 volt maximum unit 
with Form E Relays with lockout relay on emergency and engine starting 
auxiliary contact. 


Our Engineering Department will be glad to work with your engineers 
in studying your requirements in the way of Electromagnetic Controls 
such as: Automatic Transfer Switches, Remote Control Switches, Relays 
or Contactors. We have been doing this work for 60 years now. 


We also manufacture a complete line of Solenoid 


Operated Valves for Automatic and Remote Con- 
trol of Liquids and Gases. 


Aulomatic Switch Co. 


397 LAKESIDE AVENUE * ORANGE, NEW JERSEY 
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will decrease with increased hydrogen 
pressure at the same load. A reduc- 
tion in the differential temperature 
between the hottest and coolest point 
in the machine can be expected. 

5. Hydrogen loss will increase with 
higher pressure. These losses vary 
with different machines but the aver- 
age loss with 15 psi should not be 
more than 3 times the loss on the 
same machine with 0.5 psi. 

6. Operation of pumps is not no- 
ticeably different with higher or lower 
pressures. 

7. With minor exceptions, the de- 
sign and construction of hydrogen 
systems are not only adequate, but 
some simplification may be possible 
to the extent that improved seals may 
permit the future elimination of the 
so-called “iron horse” for gas detrain- 
ing. 

In addition to the above conclu- 

sions the survey brought to light two 
suggestions for caution. These are: 
LeakacE. Hydrogen pressures higher 
than the cooling water pressure in the 
hydrogen coolers can result in a leak- 
age of hydrogen into the cooling 
water with possible accumulation at 
unsuspected points in the cooling 
water system. 
HicHER Pressures. Some hydrogen 
cooling systems are equipped with 
an oil seal in the main oil tank. 
This seal is effective with 0.5 psi but 
must be valved off when higher 
pressures are used to avoid a danger- 
ous accumulation of hydrogen in the 
main oil tank and its connections. 

Reasons given for increasing hy- 
drogen pressure above 0.5 psi fell 
generally into four classifications: 
(1) To reduce temperature at rated 
load, (2) to increase kilowatt out- 
put, (3) to increase kilovars avail- 
able and (4) to increase kilowatts 
and kilovars. These reasons were 
nearly equally responsible for operat- 
ing at higher hydrogen pressures; 
however, several additional reasons 
were given—in the form of comments 
—which are interesting: 

(a) One unit was operated at 
higher hydrogen pressures to facili- 
tate the maintenance of hydrogen 
purity. 

(b) Another unit was operated 
with increased pressures to allow use 
of warmer water (condensate), this 
improving economy and avoiding use 
of corrosive water. 

(c) A third unit increased hydro- 
gen pressure to avoid objectionable 

















hum. The improvement was ascribed 
to reduction in temperature differen- 
tial between parts of the armature. 
The foregoing conclusions and 
comments are the results of 37 replies 


to 47 questionnaires circulated among 


EEI member companies represented 
on the Electric Equipment Committee. 
In all, the 70 machines listed in the 
replies totaled about 3,353,000 kw 
—an average capacity of 48,000 kw. 
Data was given on 31 machines op- 
erating at hydrogen pressures higher 
than 0.5 psi. A number of these were 
not complete. Hydrogen pressures 
ranged from 1.0 to 15 psi. 


Magnetic Amplifiers* 


L. W. BUECHLER, Bureau of Ships 
U. S. Navy Dept, Washington, D. C. 


Wirt MAGNETIC amplifiers (See 


ELectricaAL Worip Sept. 25 page | 


103) very high power amplification 
is possible. A power gain, that is, 
ratio of controlled power in load to 


power in control circuit, of 1,000,- | 


000:1 or even 100,000,000:1 per 
stage is possible. These ratios are not 
considered practical for most applica- 
tions because of slow response which 
may range from one to five seconds. 


For most applications in which a | 


response of 1/200 to 1/10 of a second 
is desired, a power gain of 1,000- 
10,000:1 per stage is considered prac- 
tical. An input control signal of from 
one milliwatt to a few microwatts is 
considered sufficient to control the 
first stage of amplification. Smaller 
control signals have been used but are 
not developed to the stage where they 
can be used generally. 


Variable Time Response 


The time of response can be made 


to meet most requirements. The time 
of response is usually measured in 
cycles of time referred to the a-c 
power supply. For power gains of 
1,000-5,000:1, the time of response 
will probably be in the order of two 
to five cycles. This is dependent on 
the magnetic material and the circuits 
used. For 60-cycle power, the time of 
response will run from 1/10 to 1/30 
of a second. If faster response is de- 
sired, 400-cycle power can be used 
and the time of response cut to about 
1/200 of a second. Special higher fre- 


*From a paper presented at the recent AIEE 
Middle Eastern District Meeting. 



























SO VERSATILE 


. . . because Schramm can 
furnish air for any com- 
pressed air job in your 
work; and versatile because 
there is a size and model 
Schramm to fit your in- 
dividual needs! Just specify 
the size you need. 


SOEASYTO OPERATE 


. merely by pushing a 
button to start, and com- 
pact and lightweight en- 
abling you to move the 
portable units wherever you 
like! Meanwhile, the sta- 
tionary units take up very 
little room, are vibration- 
less and no trouble! 






SO ECONOMICAL 


. . . because Schramm can 
do al] your compressed air 
jobs quickly and efficiently. 
Features that assure econ- 
omy include 100% water 
cooled, forced feed lubrica- 
tion, and mechanical intake 
valve. 


a Lays le “se Schramm ! 


Your field has found that Schramm Air Compressors 


well fit its needs. And has specified Schramm every- 
where ... North, East, South.and West. Write today 


for full data. 


TOOLS FOR THE JOB 


Schramm Inc. also has a complete line of Pneumatic Tools to offer and recommend for 

operation by their Compressors. 
These include Rock Drills, Paving Breakers, Trench Diggers, Clay Spades, Backfill 

Tampers, Tie Tampers, Sheeting Drivers, Demolition Tools, Chain and Circular Saws. 
Write for bulletins and prices. 


NCTHRAM 


THE COMPRESSOR PEOPLE © WEST CHESTER ° PENNSYLVANIA 
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ie E. M. POSTON STATION 
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: “3 Steam Capacity 
Ht ir ; aa 425,000 Ib per hr 
1 Superheat control range 
i. 300,000 to 425,000 Ib per hr 
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NON-SYNCHRONOUS COMBINATION UNIT... one enclosure 
houses an electronic contactor to make and break 
power circuit and a timer to govern weld duration 
and electrode motion. 


SPEED e Up to 400 welds per minute. No sequencing 
relays. Simple six tube circuit cancels out operating 
delays of valve and firing relays. 


ACCURACY e Regulated DC timing circuits insure ac- 
curacy over wide range of line voltage variations. 


CONSISTENCY e Timing circuit coordinates firing relay 
operation to give consistent starting point and full cycles 
of welding current, thus avoiding high transients and 


transformer saturation. 


LOW MAINTENANCE e Industrial construction cuts 
“down’’-time, simplifies servicing. Disconnect plugs per- 
mit instant exchange of timer panels. Entire timer, in- 
cluding power supply, is removed in one piece without 
disturbing external connections. Two ¥% turn 
fasteners release swing-down panel making all 
components and circuit tie points instantly acces- 

sible at screw terminals. 


EH 


The BEST Resistance Welder Control ? 


nich = 

E : Ek Class 8992, Type ACG-1 
gP corse 8 for wall mountin 
cont® oe : A f 3 


@ There is no one type. Square D builds 
both magnetic and electronic controls of 
oe Moto, 


—each best suited to certain S } 
eet er ene eee ee Riven, | Class 8992, Type ACG-2 
types of applications. Specify Square D, TIMER is she iab centiiecteuaiine 


and be sure of getting the best for your job. capes" 
s 
nme Write for Bulletin 214, 


Electron SYNCRO-BREAK SYNCHRONOUS-PRECISION | Square D Company, 
TIMERS & CONTACTORS COMBINATION CONTROIULERS / 4041 N. Richards St t, 


CONTACTO RS 4 
Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


DETROIT ° MILWAUKEE . LOS ANGELES 


edd t 


SQUARE D COMPANY CANADA LTD., TORONTO « SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 








LOAD BUILDING 


Fluorescent Fixtures Replace Bare Lamps and Crystal 





Elegant with crystal chandeliers and brackets, survival of a more 
ornate day, was the lighting in the Cotton Jewelers store. But it was 
not very efficient nor, in the eyes of the present generation, very 
beautiful, either. Then came the “Man Who Plans,” emissary of 
New Orleans Public Service Inc, in promotion of the Planned Light- 
ing Program. Before new fixtures were installed, the average light 


intensity was only 20 ft-c. Now intensity on merchandise has been 
raised to 40-60 ft-c. The amount of light is more than doubled with 
a power increase of only 45%, or 3.5 w per sq ft before to 5 w per 
sq ft afterward. The new lighting consists of two continuous rows 
of fixtures each containing four 40-w tubes, 8 ft 6 in apart, with 
150-w R-40 spots between them 











Steel Signs Baked With No Holding Time 


AN EASTERN MANUFACTURER was 
faced with the job of coating steel- 
plate highway signs with white en- 
amel, preparatory to applying 
“Scotchlite”. Most of the signs were 
to be 54; in. thick. with a few 4} in. 
thick. It was considered desirable to 
coat both sides of the sign and bake 
in one infrared application. An air- 
drying primer was to be sprayed on 
first, followed by a very heavy coat 
of white enamel. Because of the 
thickness of the paint it was necessary 
to bake the sign in a horizontal plane. 


122 


The optimum baking temperature pre- 
scribed by the paint manufacturer 
was 275 F. 


Temperature Variation Small 


The local power company made test 
runs to determine the temperature 
gradient in both thicknesses of steel 
sheet. The result was that the temp- 
erature difference between the top 
and bottom of a sheet of steel, when 
subjected to infrared heat from the 
top, was much less than anticipated. 
For the ;';-in. steel, when the top was 


at 110 F the bottom was 100 F. At 
300 F there was but 5 degrees dif: 
ference between top and bottom. 
With the 4-in. steel the temperature 
difference was greater between top 
and bottom. At 130 F for the top the 
bottom was at 100 F. When the top 
was at 280 F the bottom was at 268 F. 
As the temperature increased, the 
gradient between top and bottom de- 
creased, as shown by the curves. 
Preliminary samples were painted, 
baked and submitted to the manu 
facturers for comments. It appeared 
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POWERS line construction and maintenance bodies 


Your workshop on wheels 


On the rough, tough jobs miles from home a POWERS Body makes completion of 


the job easier. Built and designed to meet field requirements, all the necessary- 


accessories, tools, supplies and equipment are ever-handy for instant use... for any 
problem. Sturdy, all-steel construction provides unwavering, dependable service 
year-in, year-out, through all kinds of weather, over all kinds of terrain. For com- 


plete information write... 
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Time For Heating Steel Plates by Infrared Lamps 

















Top Vie in. Plate 1/4-in. thick plate 3/16-in. thick plate 
7 eee Temperatur T t a 
. em e, emperature, 
Ve in. plate Time, min top of plate, F Time, min bottom of plate, F 











0 70 0 74 
0.5 95 0.5 80 
1.0 108 1.0 93 
1.5 118 1.5 105 
2.0 128 2.0 117 
2.5 136 2.5 130 
. 3.0 145 3.0 144 
e 3.5 153 3.5 158 
2 4.0 163 4.0 171 
5 4.5 172 4.5 185 
. 5.0 183 5.0 200 
a. 5.5 190 5.5 213 
£ 6.0 200 6.0 225 
"4 6.5 209 6.5 238 
7.0 216 7.0 250 
7.5 225 7.5 261 
8.0 233 8.0 273 

8.5 241 

9.0 250 

9.5 260 

10.0 265 

10.5 273 

11.0 280 

11.5 286 

12.0 293 

12.5 298 






305 (Bottom, max. 285 F) 






Plates were pickled to remove scale; primed, and sprayed on both sides with white 
enamel paint. Heating was by one bank of infrared lamps, 10 w per sq. in. output. 







INFRARED HEAT applied to one side in typical test showed satisfactory baking of paint on both sides of highway sign 













that they desired to restrict the baking top and bottom of sign plates. The  ;';-in. steel by using a 10-w per sq in. 
cycle to a single application of radiant baking cycle consisted of heating by bank for 8 min. Maximum bottom 
energy from the bank of lamps, omit- _use of a 10-w per sq in. input bank of _ temperature reached was 273 F. 
ting the usual “holding time” at the infrared lamps. Total heating time The tests showed that satisfactory 
optimum baking temperature. The re- for a 4-in. plate was 13 min. The _ baking of paint by using infrared can 
maining tests determined how long resulting quality of both top and bot- be obtained in some applications by 
full heat had to be applied to develop tom coats of paint was excellent. The merely heating the paint to the opti- 
the optimum baking temperature of maximum temperature reached by the mum baking temperature and then 
275 F on the bottom of the sign. bottom of the plate was 285 F. In immediately cutting off the source of 
The runs shown in the table re- another run, it was found that a satis- radiant heat. There is no need for 
sulted in a satisfactory bake for both factory bake could be obtained with optimum temperature “holding time”. 



















Induction Motor Performance Characteristics 











— —increase Starting & Synchro- Efficiency Power Factor Motor Current, amp | 
Dec —decrease Maximum nous Percent | Full Load | Temp 
N.C.—no change Running Speed ip Speed |__| | | Rise, C 
wie Torque F.L. % % F.L. 4 % FullLoad| Starting | 





ii 






Dec Dec Dec Dec 
120% 44% N.C. 30% 1.5% Inc %-2 71-20% | 55-15% 10-30% 15-40% 11% 25% 5-6 





Variation 110% 


—_—— | ——— | | | | eee 











Voltage?* Constant 








—emn| S 
Voltage* -Slip 







Inc Dec ne 
23% % % 


ef a a a | a | | | | a 








— 









Frequency | 105% 
Variation |__| ——_uc“ me  q“_ucr Hl | | 






————| Frequency Syn. Speed —_— 
Frequency? Slip | Frequency | 
Slight 

Slight Dee Slight Dec Inc 








Inc 
95% 11% 









EFFECT OF CHANGE IN VOLTAGE AND FREQUENCY on in- Starting and maximum running torque varies as square of voltage; 
duction motor performance. Prepared by D. O. Bergey, Pacific Power  % slip varies as 1 divided by frequency squared; starting current 
& Light Co from General Electric data for use of power salesmen varies as | divided by frequency. Code: Inc — increase; Dec — 
in answering customers’ questions and handling complaints. Note: decrease; N.C. no change 
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FLUORESCENT 
tint 


This fluorescent sun lamp, the most powerful 


ever produced, provides a means of bathing 


wide areas with beneficial ultraviolet light. 


In appearance the lamp looks like a regular 
fluorescent lamp. Its rays are soft and diffuse 
so that it can be mounted overhead for uniform 
and economical room irradiation. A newly de- 
veloped phosphor powder, which generates the 
healthful energy, is used to coat the inside sur- 


face of the ultraviolet transmitting glass. 


Wide Variety of Applications 


The new lamp’s efficiency is five times that of 
the screw-in bulb-type sun lamp. Thus it is 
ideal for use in schools, factories, offices, mines, 
and underground industries. In such places, it 
provides beneficial ultraviolet, similar to that 


in natural sunshine. 


It is also usable for suntanning. An exposure 
of approximately five minutes to a 40-watt sun 
lamp, mounted in a suitable reflector two feet 


away, is sufficient for a tan. This feature will 











Bnc, 


YWestst 


appeal to operators of gymnasiums, hospitals, 
solaria, barber and beauty shops. 


Uses Standard Accessories 


The lamp is available in 20- and 40-watt sizes. 
The dimensions and electrical characteristics 
are the same as those for the present Westing- 
house fluorescent lamps of the same ratings. 
Consequently the new sun lamps can be oper- 
ated in standard fluorescent fixtures. 


For more information about the new West- 
inghouse sun lamp, write Lamp Division, 
Westinghouse Electric Corp., Bloomfield, N. J. 


TECHNICAL DATA 


20-WATT LAMP 40-WATT LAMP 


Bulb diameter 

Lamp Length 

Operating Amperes...... Wieeadudseneesés 0.415 
Operating Volts 


Base.... Medium Bipin 


Medium Bipin 
Rated Avg. Life 2500 at 3 hours/start 2500 at 3 hours/start 
4000 at 6 hours/start 4000 at 6 hours/start 


You CAN BE SURE...1F 17s Westin ghouse 


















Hearth Furnace 


DESIGNED FOR HARDENING small parts, 
a continuous flow vibrating hearth fur- 
nace is now manufactured by Lindberg 
Engineering Co, 2444 West Hubbard 
St, Chicago 12, Ill. Pieces within the 
furnace move by high frequency vibra- 
tion rather than by intermittent abrupt 
impulses. There is neither perceptible 
hearth movement nor jarring of fur- 
nace equipment, it is claimed. 

The furnace is provided with either 
an oil or salt quench. Operating tem- 
peratures to 1800 F are obtained elec- 
trically using nickel-chrome heating ele- 
ments. 









Regulator Damping System 


A NEW electrical damping system re- 
ported to provide increased sensitivity, 
quick response and ease of adjustment 
has been developed for the rocking-con- 
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NEW EQUIPMENT 


tact torque-motor type generator voltage 
regulator, according to Allis-Chalmers 
Mfg Co, Milwaukee, Wis. 

This electrical damping mechanism is 
a seperate assembly designed for rear- 
of-board or remote mounting. It con- 
sists of derivative transformers and a 
magnetic amplifier. No restriction is 
placed on the regulator to prevent un- 
desirable voltage swings. 

This damping system is made up en- 
tirely of static components which are 
operated well below their capacity. The 
volt-ampere burden of the regulator on 
the potential transformers is said to 
have been reduced more than 50% 
by the new damping system, 


























Three-Channel Indicator 


A PRESSURE measuring system with 
three 72-in. scales has been placed in 
production by Automatic Temperature 
Control Co, Inc, 5212 Pulaski Ave, 
Philadelphia 44, Pa. 

Known as “Atcotran” 3-channel indi- 
cator, it accommodates pressure measur- 
ing cells such as Bourdon tube, bellows 
or differential bellows for flow. The 
three bands are selected from switches 
on the front of the case. Each scale is 
said to move full range in less than 2 
sec. By depressing any two selector 
switches the difference between two 
points of pressure can be read in 1 sec, 









Flashlight Extension 


Tusinés to provide flexibility of flash- 
lights and introduce light into hard-to- 
get-at places have been developed by 
Aero-Motive Mfg Co, 1803 Alcott St, 
Kalamazoo 24, Mich. 

Three new forms of flexible extensions 
in 9, 18, 36 and 6l-in. lengths are: 
Neoprene insulated type for use around 
electrical equipment; flexible _ steel 
armor to stand abrasion as in working 
with boiler tubes and deep cylinders; 
woven braided metallic shielding for 
general purpose work as in inspection 
and repair of light machinery. 

Extensions are available on Junior 
Deluxe Model 55 Flex-Lite which uses 
two penlite batteries, and Master model 
75 powered by two D type large cells. 
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Compression Dead-End 


FoR ATTACHMENT to the _ insulator 
string on a tower, a compression type 
dead-end fitting has been developed by 
Thomas & Betts Co, Elizabeth, N. J. 
Installation is made with a hydraulic 
tool that can be transported in pack 
bundles on a man’s back. The fitting 
features compressions both in the main 
cable and jumper loop. 

The manufacturer points out tliat its 
new dead-end furnishes a continuous, 
high conductivity path for the current 
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@ The straight groove eliminates the possi- 
bility of drawing a nut tight against an 
“arched”’ section which is out of contact 
with the strand. Hubbard Clamps have full 
clamping area. Hold to breaking strength 


of most strands. 


QM The straight groove fits any and all twists, 
right or left hand and a variation in diameter 
without creating any high spots to Jessen 
clamping area. 


XY Bell-end grooves prevent injury to the strand 
caused by the sharp corners at the ends of 
the grooves of some clamps. 


© High carbon bolts prevent stripping or 
elongation. Heads are locked against turn- 
ing while tightening—and the whole clamp 
is protected against corrosion by the best 
process commercially used—HUBBARD 
DOUBLE-DIP HOT GALVANIZING. 





PITTSBURGH 
CHICAGO 
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| HUBBARD GUY CLAMPS 


Check 


THESE FEATURES 





8 The range of strand sizes accommodated by 
No. 7461 Guy Clamp, without sacrifice of 
holding strength in any size, can not be 
matched by any other style of clamp. Ex- 
haustive tests have been made on specially 
designed clamp sections, patented shapes 
and various snubbing ideas, all of which 
have failed to measure up to the HUBBARD 
straight, smooth groove type of clamp. 


HUBBARDanny COMPANY 


a 
a 
= = 


OAKLAND, 
CALIF. 







i ym | as one aluminum tube holds both main 
cable and jumper loop. Conductance 
| is said to be higher than the conduct- 
STOP It ee AWE ance of the same length of cable. 
: cs An aluminum sleeve holds the alumi- 


N num strands. A stainless steel clevis 
a] grips the steel core. A neoprene gasket 


; 

} 
in a tapered hole seals out external 
atmosphere at the breech; compressions 
and No-Ox-Id seal out the ambient 
atmosphere at the muzzle and at the 
butt. 


Earth Drill 


A new hydraulically controlled earth 
drill, model HBJ, is announced by the 
Buda Co, Harvey, Ill. It drills 6 in. to 
42 in. dia holes to depths of 16 ft. 

Features of the drill are engineered 
for power pole line construction, con- 
venient transporting and minimum 
“set-up” time for digging. Finger tip 
controls permit adjustment of drill head 
to a vertical position and leveling ad- 
justments are provided for either 
straight holes or anchor holes. 


Ste el 


€ € 
Ue ne 


DRY CHEMICAL 


ANSUL MODEL 350 A 


FIRE EXTINGUISHERS 
MORE AND BETTER FIRE PROTECTION 


FOR YOUR FIRE EXTINGUISHER DOLLAR 


Ansul Dry Chemical Fire Extinguishers give you more protection... pound for 

pound...dollar for dollar...than any other extinguisher of comparable size. 
In addition ...Ansul Fire Extinguishers provide the best first- 

aid protection: 


@ For electrical equipment hazards... 

TRANSFORMERS, GENERATORS, CIRCUIT BREAKERS, MOTORS, ETC, F we eee ; ‘ : 
Ansul Fire Extinguishers have the highest established ratings for ; The drill is available with a factory 
effectiveness on flammable liquid fires, based on tests by nationally noo installed tower extension and winch 
recognized approval agencies. The longer range stream of dry eas r ct for setting poles up to 45 ft in length. 
chemical is effective in winds and drafts. 

After use, Ansul Dry Chemical Fire Extinguishers 
can be recharged “‘on the spot”... providing con- ; drilli ie 
tinuing protection...and annual recharging of |i gether with the drilling mechanism, 1s 
Ansul extinguishers is NOT necessary. | mounted on an I-beam of structural 

Safe to use...mOn-toxic, non-corrosive, non- ’ steel. A flat-bed truck or a_ heavy 
abrasive. , a 4-wheel trailer is recommended for 

Ansul Dry Chemical Fire Extinguishers are pre- 9 s35* mounting the packaged unit. 
ferred fire protection in the utilities field and for ay 

electrical equipment hazards in \%. Model 
all industries. 


Ask for your copy of file No. 204. 


You will receive factual data on Emergency Lamp 

how Ansul Dry Fire Chemical . 
Extinguishers will cut your fire Ansul (4 / AN EMERGENCY LAMP called Big 
protection costs. Model 20 P Beam 400-F has been developed by U-C 
Listed and approved by Underwriters’ | Lite Manufacturing Co, 1050 West Hub- 
Laboratories and Factory Mutual 


8 Laboratories. bard St, Chicago, Ill. Mounted in 4 
% baked enamel steel container, the lamp 


AN s 0 fs a 2 M I fs fy f fs 0 a, P fy | Y | operates on standard 6-v dry-cell bat: 


SISOS CD eee te teries to produce either a flashing or 
DISTRIBUTORS IN ALL PRINCIPAL CITIES | steady light reported to be visible for 


It is powered by a slow speed 4-cylinder 
Buda gasoline engine, The engine, to- 


rv 
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The line of trucks you use in construction, main- 
tenance, or trouble-shooting, carries a big respon- 
sibility. It’s a mighty busy line. 

We appreciate that. 


That’s why International Trucks are built, sold 
and serviced with these three things in mind: 


1. Rugged truck construction—the built-in 
stamina to give users dependable day-in-and-day- 
Out service under any conditions and at lowest 
possible cost. 


2. Specialized trucks for any job —Interna- 
tional builds 22 basic models, offers more than 
1000 truck combinations, provides trucks with 
gross weight ratings ranging from 4,400 to 90,000 
pounds. That means you can get the right truck 
for any of your jobs, from International. 


3. Quick, complete service anytime, anywhere 


INTERNATIONAL 


One of the busiest lines in your business 





—International has built up the nation’s largest 
exclusive truck service organization. 4,700 Deal- 
ers and 170 company-owned Branches stand ready 
to pitch in to keep International Trucks rolling. 
Precision-engineered replacement parts, factory 
rebuilt exchange units, special tools and factory- 
trained mechanics . . . these are all part of Inter- 
national service. That service backs up every In- 
ternational Truck you drive. 


A rugged line, a complete line, a well-serviced 
line . . . that’s the line of trucks International 
offers for one of the busiest lines in your business. 
A call to your nearest International Dealer or 
Branch will get you all the facts and figures, fast! 


Tune in James Melton and “‘Harvest of Stars,” 
CBS, Wednesday evenings 





MOTOR TRUCK DIVISION © INTERNATIONAL HARVESTER COMPANY * CHICAGO 











distances of 600 ft or over. 

Ordinary battery lite is said to give 
112-120 flashes per minute continuoush 
for 28 hr or steady burning for 20 br 
Two bulbs on independant circuits ar 
used in normal operation and a spare 
bulb is included in the unit. The lens 
of molded plastic, available in color 
of red, clear, blue or amber, screws 


Special delivery for Joe the Rigger 
... the order specified Crosby Clips. 


For any job where safety counts— 
Crossy Cups! For rigging cranes 
and derricks . . . connecting swing 
cable . . . guying poles and towers— 
Crossy Cups. They’re hot dip gal- 
vanized, and drop-forged. High side 
wings and channel grooved base as- 


sure perfect lay of the rope. And 
CrosBy C.uIPs hold with a vise-tight 
grip. Sizes for wire rope from l% 
inch to 3 inch. Sold by distributors 
everywhere. Made only by 
AMERICAN Hoist and Derrick Co., 
St. Paul 1, Minnesota. 


Industry uses more 


CROSBY CLIPS 


than all other 
drop-forged fasteners 


For Armored Construction .. . specify 


AMERICAN BLOCKS 
AND SHEAVES 


@A complete line of wire rope blocks— 
all types, all sizes, in capacities from 1¥2 
to 250 tons. Thick steel side plates, heavy 
pins and axles. Ask for American equip- 
ment when ordering. 


ONE MAN LIFTS 
10,000 LBS. WITH THE 
AMERICAN 
HANDIWINCH 


@ Gives one man the power of a crew. Weighs only 
95 Ibs. Handles lifting, loading and pulling jobs up 
to 5 tons. All steel construction. Ask your distributor. 


into the container top against a rubber 
gasket. This emergency lamp meets 
I. C. C. specifications. 


Spreader Stoker 


EcONOMICAL combustion of 
grade of coal, even lignite, is report! 
possible w'th the Centrafire spreadé 
type industrial stoker announced '! 
Westinghouse Electric Corp, Box 
Pittsburgh 30, Pa. 

In the new stoker, coal is trajected m 
an air-cooled, hydraulic motor-dri'é 
rotor so that it falls evenly over ™ 
entire length of a Westinghouse Lins 
Grate. Undulation of the central gralt 
keeps the fuel bed active and movi 
toward the ash discharge grates at 
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@ $214 


ELECTRICAL WORLD 


TYPE YI2C0 


Unflanged junction box 
with cover. Flush or 
Surface mounting. 


TYPE Y3200 


Weatherproof pull box. 
Complete with one- 
piece rubber gasket and 
hinged cover;surface 
mounting. 


TYPE Y6000 
Explosive resisting 
junction box designed 
in accordance with 
Underwriter’s Labora- 
tory requirements. 
Cover and flange are 
accurately machined 
and correct bolt spac- 
ing provided. Flush or 
Surface mounting. 


TYPE Y8000 


Flanged watertight box 
with cover complete 
with rubber gasket. 
Flush or Surface 
mounting. 


@ ‘November 6; 1948 


When you specify O. Z. Cast Iron Boxes for industrial, 
railroad, airport, oil refinery and other heavy-load cir- 
cuits, you specify the best. Cast from close-grained, grey 
iron, these sturdily constructed boxes are accurately 
machined to your requirements and then hot-dip gal- 
vanized to provide maximum corrosion resistance. 


No matter what the operating condition . . . explosion 
resisting, watertight or weatherproof .. . you'll find a 
box to fit the job in O. Z.’s complete line. All boxes can 
be supplied with or without bosses or mounting lugs 
and are drilled for conduit entrances as required. 


For detailed information on O. Z.’s Cast Iron Boxes as 
well as 150 other electrical fittings, write for our catalog. 


CAST IRON BOXES 
SOLDERLESS CONNECTORS 
CONDUIT FITTINGS 

CABLE TERMINATORS 
GROUNDING DEVICES 
POWER CONNECTORS 


( 
q 


1) Buy 0.2. and you'll see why Engineers say, 


“They're OK lf They're 0.2.” 


ELECTRICAL 
MANUFACTURING 
COMPANY, INC. 


BROOKLYN 2,N. Y. 


262 BOND STREET 
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1 Champion Fluorescent and Incandescent 
Lamp Quality. When you standardize on lamps 
bearing the Champion diamond mark you can 
be certain of the best light for your: money. 
Champion Lamps are guaranteed to equal or 
exceed Federal Specifications — backed by one 
of the oldest and largest manufacturers in the 
business. 


Champion Industrial Lighting Service — 
trained experts in the field to give you unbiased 
recommendations on lighting and lamp appli- 
cations to meet your individual requirements. 


Champion Industrial Distribution— Champion 
Lamps are available in your locality through 
electrical or industrial supply houses that know 
your needs and are qualified to give you prompt, 
intelligent, low cost service. There’s no better, 
more efficient or more economical way to buy 


Let us mail youa copy of the Champion 
Maintenance Manual M. It’s full of 
useful hints on how to make the most 
of planned lighting. 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 






November 6, 1948 @ ELECTRICAL WORLD 


sides. Ashes are discharged from the 
furnace without interrupting the coal 
feed, reducing load or loss of steam 
pressure. 

A deficiency of primary air rising 
through the central Link-Grate is delib- 
erately maintained. Resulting monox- 
ides are burned in a turbulent sec- 
ondary air supply above the trajectory 
of incoming fuels. An increased supply 
of the metered primary air is admitted 
through the side areas of the grate 
and ash-discharge grates to provide 
complete combustion. 

Coal is fed to the rotor by two long- 
stroke, slow-speed rams. A coal-feed 
equalizer plate driven from the rotor 
oscillates across the incoming fuel to 
assure a continuous feed whether the 
coal is wet or dry. 


Plug-in Terminal 


A DISCONNECT TERMINAL designed to 
speed the wiring of electrical equip- 
ment has been developed by the Ark- 
Les Switch Corp, 51 Water St, Water- 
town 72, Mass. A flat blade, staked to 
the connecting wire, snaps into a rigid 
receptacle in which it is retained by 





spring pressure. Low contact resistance 
is assured by the flat terminal construc- 
tion which provides large-area contact 
surface—'4 in. x 3% in. Both contacts 
can be furnished in brass, stainless steel 
or monel metal. 

The terminal assembly as illustrated 
is listed at a rating of 20 amp, 125- 
250 v a-c. 


Fluorescent Fixture 


PARTICULARLY SUITED for buildings 
with moderately high ceilings, the slim- 
line fluorescent lighting fixture CSL-496 
has been designed by Sylvania Electric 
Products Co. The unshielded unit, 
utilizing four T8 lamps which consume 
a total of 204 w, can be installed sur- 
face or pendant mounted, either indi- 
vidually or in rows. 

It is reported that the blunt end 
chassis design, replacing a_ tapered 
chassis, will eliminate shadows when the 
units are mounted end to end. A metal 
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Re-conditioning deteriorated insulating oil 
leads to significant savings—especially with the 
new Houdaille Purivac unit. 

It alone has the flexibility needed for field con- 
ditioning. Dual adsorbent purifiers operating 
individually, in parallel or in stages insure maxi- 





mum economy—either in field or central station 
operations. 

Dehydration and degasification are capably 
performed by an automatic vacuum unit. In it 
thousands of tiny droplets are produced by the 
atomizers to insure rapid, efficient dehydration— 
eliminating the need for high, surface tempera- 
ture heaters. 

With an entirely separate dehydrator, opera- 
tion is independent of the purifiers. Thus, dehy- 
dration may be started when desired—during 
purification, afterwards or without prior treat- 
ment. 


To Transformer 


Auxiliary 
Tank 


Transformer 


*Pronounced Hoo-dye 


Today—conservation and economy—are more 
important than ever before. Here is an oppor- 
tunity to conserve oil and effect real economies 
by extending the useful life of your insulating 
oil—benefiting at the same time from reduced 
maintenance costs as units are kept sludge-free. 

Write today for further information about this 
versatile equipment. Without obligation, you 
may have a sales engineer call to present the facts 
about the Houdaille Purivac . . . and its applica- 
tion to your conditioning requirements. 


HONAN-CRANE CORPORATION 
LEBANON, INDIANA 
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In the field of electronics and the electrical 
goods industry, MOSINEE stands for paper-base 


' processing materials with scientifically 









controlled chemical and physical properties, high 






quality standards and dependable uniformity .... 






with good dielectric strength, high tensile or tear 






strength; proper softness or stiffness; 






creped with controlled stretch or flexibility; specified 





pH for maximum-minimum acidity or 






alkalinity; accurate caliper, density, liquid repellency 





or absorbency . . . or other technical 





& 


characteristics vital to your quality standards and 






production requirements. 








MOSINEE PAPER MILLS COMPANY - MOSINEE, WIS. 
“Essential Laper Manufacthinrers = 
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band supplied with each J-fixture is 
the only joining part necessary. In addi- 
tion, the fixtures can be serviced or 
relamped without removing or distur)- 
ing end caps and joining bands, 

Although 4500-deg white lamps are 
provided, Warmtone or other colors can 
be specified for the fixture. Both re- 
flector and chassis are finished in white 
Miracoat, while a scuff-proof aluminum 
finish has been applied to end caps and 
joining bands. Each fixture is 98 in. 
long. 


Immersion Heater 


AN AUTOMATIC immersion heater with 
adjustable thermostat control is being 
marketed under the name of Chill- 
Chaser and is made by Still-Man Co, 
433 East 146th St, New York 56, N. Y. 
Applications are for heating liquids in 
tanks, kettles and tumblers. 

Thermostat is said to maintain tem- 
perature to within one deg F. A sa‘ety 
cut-out element from 
heating or burning out when out of 


prevents over- 


solution. 








Five immersion lengths, 5, 8, 10, 15 
and 20 in. are available in acid resisting 
stainless steel. The units are rated al 
1000 w, 110 v, a-c. 


Starting Switches 


of manual starting 


with fractional-horse 


A NEW LINE 
switches for use 
power motors has been announced by 
Control Division of General Electric Co, 
Schenectady 5, N. Y. The new switches 
are furnished in five different types: 
with general-purpose enclosure; wit- 
out enclosure; a combination unit and 
selector switch; with cast iron enclo- 
sure for wet locations, and a similar 
type for dusty or hazardous locations. 

Yne feature of all five types is 4 
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SILENT HOIST & CRANE CO. 


Pioneer Mfrs. of Equipment 
Toy ame) eh 
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KRANE KAR Swing Boom Mobile 
Crane: for materials-handling 
_, lifting, transporting, posi- 
tioning, gasoline or Diesel, 
1, 22, 5 and 10 ton capa- 
tities, 9 to 37 ft. booms (or 
telescopic booms), solid or 
pneumatic tires. Self-stabi- 
lizing without jacks or out- 
riggers; unobstructed vi- 
sion; fast, flexible, safe, 
easy to operate. 








WINCHES: Capstans; Single and Double Drum, Jaw 


Clutch, Keyed and Friction Clutch Winches. 2,000 


to 50,000 Ib. Capacities. 
SWING BOOM CRANES: Truck: Motor Power Oper- 


ated; high capacity; takes up only a small space. 
For handling transformers, cable reels, lamp posts, 
trees, poles, manhole castings, etc. 9 to 31 ft. 
booms; one to 10 ton capacities. 


TOWERS: 2 or 3 section 
type and Pantograph 
types, with plain, re- 
volving or racking plat- 
forms. 


TRIPOD POLE | 

DERRICKS: 
for 35 ft., 45 ft., | 
and 60 ft. Poles; 
single piece or 
telescopic side 
legs; removable 
cast steel fit- 
tings. 




















USERS: AT&T; N. Y. Tel. Co.; T.V.A.; Consolidated 
Edison Co,: W.U.; Municipalities throughout America. 





WRITE FOR CATALOGS: 


No. 79—KRANE KAR No. 70—Truck Equipment 


THE ORIGINAL SWING BOOM MOBILE CRANES 
WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


RADE MARK & RED 


SILENT HOIST & CRANE CO. 
862-63rd ST., BROOKLYN 20, N. Y. 








Widely used in the electrical industry. 
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Erect BUTLER Unit Substations 
IN A FEW DAYS-AT LOW COST 


Electric power suppliers are meeting 
rapidly expanding loads in residential, 
business, industrial and rural areas 
with Butler unit substations. They 
find definite savings—first, in initial 
cost because Butler substations are 
factory-fabricated. Again, in speedy 
erection. Time and construction costs 
are lower. Maintenance costs are al- 
ways at a minimum. 


SAVE on Construction and 
Maintenance Costs with 
BUTLER Boulevard Substations 


@ Patented Key-Lock Device Locks 
Steel Panels Together Into 
Strongest of Structural Systems 


unattended substations, or as CAX 
buildings. For warehouses, materials 
depots, machine shops, etc., there are 
many other adaptable styles of Butler 
buildings to choose from. 


@ Easily Insulated at Time of 
Erection 


@ Clean, Attractive Appearance 
@ 4 Standard Sizes: 
16’x30’, 16’x20’, 16’x16’, 8’x12’ 
COMPLETE LINE OF 
BUTLER STEEL-BUILDINGS 


Adaptable to Hundreds 
of Electrical Uses 


See your nearest Butler dealer or 
distributor, or mail coupon today for 
complete information. 


BUTLER 


Boulevard 
BUILDINGS 


BUTLER MANUFACTURING COMPANY 


Factories: Kansas City, Mo. Galesburg, Ill. Richmond, Calif. Minneapolis, Minn. 


3 other construction styles, unit widths 
from 6 ft. to 60 ft., lengths variable. 


SRS RMR RR ESS a 


a For Prompt Reply, Address: 7336 E. 13th St., Kansas City 3, Mo. ag 
936 6th Ave., S.E., Minneapolis 14, Minn. @ 

7 Send Complete Dept. F P.O. Box 1072, Richmond, Calif. 8 
Information On: 2 

' () Butler Boulevard a 
‘ Substations. Firm Name ‘ 
= (] Butler Buildings . 

for use as: 

* — Address . 
ry * 
i i ll a 
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It's YOUR Life! 


Be absolutely safe with 


Buckingham 


INDUSTRIAL SAFETY SEAT 


Greater freedom of movement... 
added comfort .. . and sure protection 
against falling from the seat, whether 
conscious or not—rigging workers have 
all these advantages in the BUCKING- 
HAM Safety Suspension Seat. 


The picture shows how the load is 
carried by the heavy wrought iron hook. 
The rigid wood seat, which cannot be- 
come dislodged while in use, provides 
more comfortable support for the 
worker, preventing the binding and 
constriction encountered in rope or 
strap slings. Leg straps keep the 53/4," 
seat always in proper position. 


Use of the chest harness makes it im- 
possible for the man to topple from this 
suspension seat, either from vigorous 
movement, or from loss of control 
through sudden illness, accident, sun- 
stroke, gas fumes. The safety cord, 
fastening to the carrying rope or cable 
above the worker’s head, keeps the user’s 
body approximately in normal position 


in event of emergency ... yet does not 
interfere with customary activity. 


Electricians, riggers, steeplejacks, 
tree surgeons, inspectors, steel-workers, 
painters, maintenance 
men—anyone who works 
from a sling—will appre- 
ciate and enjoy the utility 
and protection of the 
Buckingham 


See this life-saving in- ? 
dustrial sling seat at your fg 
supply house, or 
write for full infor- 
mation. 


Even if rendered uncon- 
scious, man is held safely 


in seat. 


BUCKINGHAM MANFACTURING CO., INC. 
Binghamton, N. Y. 


molded base of moisture-resisting jin. 
sulating material which mounts and en. 
closes the mechanisms and contacts, 
This particular construction serves to 
protect the operating parts from dust 


and physical contact, and directs the 
heat concentration to bimetallic trip- 
ping device. Another feature is the ac- 
tion of the switch handle, which moves 
to the “off” position on overload, thus 
giving positive indication that the 
power is shut off. 

The wheel-type movable contact 
cleans as it rolls against the stationary 
contacts. and, in addition, recedes into 
a recess in the base, thus snuffing the 
arc. 


Shunt Capacitors 


THE LINE of Elemex shunt capacitors 
now have treated, stainless steel tanks 
and include both 15 and 25-kvar sizes, 
according to an announcement by Line 
Material Co, Milwaukee 1. Wisconsin. 

Same elevation of terminals above 
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DON’T FORGET 


to see the newest 
ways of 
cutting costs— 


at the... 





... from blueprint 
to sample in @ Geayss 


Unusual wiring problem required | 
a special connector never before 
developed. These rigid specifica- 
tions had to be followed: Z 


Connect two 2/0 flexible cables | 
and one 2/0 flexible cable, end to 
) end...carry 300 amperes at 12 
volts with negligible voltage drop 
. withstand extreme vibration 
without loosening ... design con- 
nector so that a vapor-tight in- 
sulating support could be molded 

around connector body. 


FRANKEL engineering quickly 

solved this difficult problem. The 

connector shown above was ac- 
» cepted after testing for voltage 
e drop and vibration. 


need special connectors? 


FRANKEL’S compact, integrated 
organization can quickly handle | 
your toughest connector require- 
ments. Complete facilities under 

one roof for: 


* DESIGN and DEVELOPMENT 

* TOOL and PATTERN MAKING 

* MACHINING and STAMPING 

* FOUNDRY (casting in electrical 
bronze and special non-fer- 
rous alloys, such as: guar- 
anteed high conductivity 
copper, aluminum bronze, 
manganese bronze.) 


NOV. 29 \ 
to 
DEC.4 


Send us your connector problems 
for development and your blue- See over 300 technically-staffed exhibits and first- 
Prints for quotation. Prompt, con- 
fidential service assured 


hand demonstrations of the very latest advances in 
equipment, materials and methods for efficient, 
economical power production and use of steam, 
electric and mechanical power. Talk with engi- 

neering specialists on hand to help with your 
Ss Led ys be 4 E i present problems and future plans. Get ideas on 





Management design, installation, operation and maintenance 
cut ECTOR CO. International you can profitably use now and later. It will be 
w VESTRY STREET * NEW YORK 13, N. Y. Exposition Co. time well spent. Remember the date: plan to come: 


: bring your associates. 
42 YEARS OF KNOW-HOW IN SOLDERLESS CONNECTORS @ 13555 
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SAVE 
MONEY! 


Flexibal wooden 
guy guards cost less 
than other types — 
give full protection 
longer. 


SAVE 
TIME! 


7 foot Flexibal guy 
guard takes just 2 
minutes to install — 
then lasts for years. 








Put lecbal guy-wire guards 


on your standards list..NOW! 


Every organization that has standardized on Flexibal guy 
guards has continued their use. Made of smoothly rounded 
hardwood and aluminum coated for lasting visibility, 
Flexibal guy guards provide flexible, lasting protection. 
They're packed in small easy-to-carry cartons, and there's 
only one nail to drive. May we send you free trial sample. 
No obligation of course. 


FREE trial set of FLEXIBAL GUY GUARDS 


SET of Flexibal guy guards for 7 foot length will 
be sent at no cost for test. Write on your business 
letterhead. 





S.E. OVERTON CO. 


SOUTH HAVEN, 


MICHIGAN 


EASY TO 
INSTALL 


Packed in easy-carry 
carton, Flexibal guy 
guards take only a 
couple of minutes to 
install. They save you 


money. 
e 


LONG 
LIFE 


Lower first cost, lower 
installation cost, and 
longer years of 
trouble-free service 
make Flexibal the 
guy guard for you. 
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the hanger flanges has been main. 
tained. This permits replacement of 
existing 15-kvar units with 25-kvar 
sizes, or use of both sizes in same 
hangar, or relocation of a single termi. 
nal lead. Mass of tank above and below 
the hangar in the 15-kvar design js 
about equal; in the 25-kvar rating two. 
thirds below the hangar (see illustra. 
tion). 

For the complete line, the capacitor 
tanks are fabricated of stainless steel, 
“Hydis” treated, and are said to require 
no painting. The finish is reported to 
be a chemical change of the surface, 
creates a deep blue color, improves heat 
radiating characteristics; and the sur. 
face provides electrical contact to the 
metal hangers thereby eliminating tank 
grounding problems. A new “Life. 
Time” bushing is solder-sealed to the 
cover of the capacitor and a parallel 
groove terminal connector is provided. 





Arc Welders 


A NEW GROUP of welding machines, 
a-c and d-c, have been announced }y 
Metal and Thermit Corp, 120 Broadway, 
New York 5, N. Y. 

The a-c unit, illustrated. is said to 
include built-in power factor corrector. 
wide current range and moderate open: 





circuit voltage operation. Trans sforme! 


type units are available in 150, 200, 30, 
Ele sctrode 





100 and 500-amp capacities. 
leads are plugged in or out by tap 
type connectors and running gear ™ 
portability can be specified. 
Featuring a one dial control pane! 
the motor-driven d-c units are availabl 
in 150, 200, 300 and 400-amp capacil 
at either 3600 or 1750 rpm. Engine 
driven welders include 200, 300 


400-amp sets. 


tt 
CONNECTIONS 


assured by using 


PALNUT 
Sa ea TES 
































MN @ The Railway & 
Industrial Engineering 
Co. overlooks no de- 
tail to insure years of 
satisfactory service from 
its products. An example 
is the use of PALNUTS 
to assure permanently tight 
nut-and-bolt assemblies on its 
line of fittings, switches, 
clamps, cutouts and other R. 
& I. E. equipment. 
















...now that 
IGHT connections are vital in the 


distribution and transmission of 


power. That’s why you see PALNUTS iS plentiful again l 


on wood pole lines, steel transmission 
towers, bus fittings, connectors, switch- 
boards, terminals, substations and . : 

Tier alictaieal gatalonannt. F you need creosote for pressure-treating wood, just send 


PALNUTS apply quickly on top of an SOS to Koppers, and we'll ship your requirements. 


regular nuts, holding them to original And you'll look just as happy as the man above, because 
tightness under severe vibration. No , : 7 3 
check-ups or re-tightening are re- you'll get the same high-quality Koppers Creosote you've 


quired. On electrical connections, per- 


i ag a lways known. 
fect conductivity is maintained. PAL- ” Y ” 


NUTS are available in a wide range When you order Koppers Creosote (or Koppers Creosote- 
of sizes in plain spring tempered Coal Tar Soluti ) it's 3 a ber that ; 

steel; also hot-dip galvanized and sili- oal lar SOluuCnS/, tS IMporant to remember War you re 
con bronze for weather resistance. getting products that have decades of dependable perform- 


Send details of your needs for samples. 
Write for literature on entire line. 


end in your order now. And if you want to play safe, as 
THE PALNUT CO hedieadinnnda And it y duialaacia 
5! Cordier St., Sa about Koppers yearly contracts that take care of your future 


Irvington 1 ts 
N. J. needs. 


ance behind them ... that have established enviable records 
as wood preservatives everywhere. 














All Standard Specifications 


DOUBLE- 
Y a For All Types of Wood Preservation 


ne LOCKING 


ities & 
gine: 
ant 
uni Ct Le 
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| KOPPERS KOPPERS COMPANY, INC. 
\N » 4 4 yf Pittsburgh 19, Pa. 









Louisville Gas & Electric 
Elects Vice-Presidents 


Announcement has been made by the 
Louisville Gas & Electric Co of the 
election of three new vice-presidents. 
They are George R. Armstrong, execu- 
tive vice-president; Lawrence G. Dahl, 
and Frank J. Pfeiffer, vice-president 
and secretary. 

Mr Armstrong joined the Louisville 
utility in 1922 as a construction engi- 
neer and was appointed superintendent 
of construction in 1929. Since that time 
he has held the position of assistant 
general superintendent and_ general 
superintendent, in which capacity he 
supervised the operations and construc- 
tion work of the company. 

Following graduation from the Uni- 
versity of Wisconsin in 1924, Mr Dahl 





G. R. ARMSTRONG 


became a member of the rate regulatory 
staff of the Public Service Commission 
of Wisconsin, and the following year 
joined the Public Utility Engineering 
& Service Corp of Chicago as a mem- 
ber of the rate and research staff. In 
1938 he became identified. with the 
Louisville Gas & Electric Co as man- 
ager of the rate and research depart- 
ment. Since that time he has been 
executive assistant and assistant to the 
president. 

In 1909 Mr Pfeiffer entered the em- 
ploy of the Louisville Gas Co, a prede- 
cessor company, which was consolidated 
with others to form the Louisville Gas 
& Electric Co in 1913. During his 39 
years with the Louisville Gas & Electric 
he has held the position of paymaster, 
stores accountant, and assistant auditor. 
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NEWS ABOUT PEOPLE 





L. G. DAHL 


In 1930 he was elected assistant secre- 
tary and assistant treasurer, and was 
made secretary and assistant treasurer 
in 1931. 


> Epwarp X. HALLENBERG has_ been 
appointed assistant director of the West- 
inghouse Research Laboratories. For- 
merly personnel manager at the Labora- 
Mr Hallenberg will serve as 
administrative aide to Dr J. A. Hutche- 
son, director of the laboratories. In 
addition, he will_assume responsibility 
for all laboratory service activities. He 
joined Westinghouse in 1937 at the 
Sharon transformer division and later 
was made assistant to the manager of 
industrial relations. He entered the re- 
search laboratories as personnel man- 


ager in 1946. 


tories, 


> Wittiam P. McPuHerson has been 
appointed commercial sales manager of 
the Carolina Power & Light Co, Raleigh, 
N. C., to succeed M. H. Hicks, resigned. 
Rosert H. Pearce, sales supervisor of 
the Raleigh district, will succeed Mr 
McPherson as divisional power sales 
engineer. 


> Maurice E. Sevvers has been elected 
superintendent of municipal utilities at 
Madisonville, Ky. He succeeds Dan M. 
KELLY, resigned. Mr Sellers is assistant 
manager of the Rural Electrification Ad- 
ministration in the Owensboro, Ky., 
area. 


> T. E. Dawson has been elected presi- 
dent of the Houston County Electric 
Cooperative, Inc, Crockett, Tex. 
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Evans Made Vice-President, 
Kansas Gas & Electric 


Gordon W. Evans, assistant to the 
president of the Kansas Gas & Electric 
Co, Wichita, for the past year, has been 
elected vice-president of the company. 

Mr Evans had been connected with 
the utility field for almost 25 years, 
Before going to Wichita last year he 
was president of the Missouri Edison 
Co and the East Missouri Power Co, 
with headquarters in Louisiana, Mo. 

His early experience was obtained in 
Oklahoma with the Public Service Co of 





G. W. EVANS 


Oklahoma at Tulsa and with the Okla- 
homa Power & Water Co at Sand 
Springs. 


> Emory Parpun, lighting engineer, has 
been transferred from the illuminating 
department of the Sioux City Gas & 
Electric Co to the staff of C. E. Murphy, 
general sales manager of Sioux City’s 
associated companies. Mr Pardun has 
had 15 years’ experience in the lighting 
field. In 1939 he earned a membership 
in the “Forty Niner Club”, an honorary 
organization, founded by the General 
Electric Lighting Research Labora 
tories, in which membership is awarded 
to lighting engineers throughout the 
United States who were instrumental in 
the installation of a fluorescent lighting 
job of 49-foot candles or more, which 
was considered an accomplishment & 
that time. He was also given the Gold 
Bomber Award by the General Electric 
Co in 1943 for outstanding service 1 
increasing war plant production through 
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What happens 


to your drawings? 


ls one drawing enough, 


or do you need copies? 





Place your drawing on any one of the 
many QOzalid sensitized materials, feed 
it into the Ozalid machine, and you will 
have a positive (not negative) copy, dry- 
developed and ready to use, in a matter 
of seconds! 


Do you change or make 


additions to originals? 





Instead of altering or changing your 
original, do it on a translucent Ozalid 
print. You can then combine as many 
changed prints as you wish by putting 
them on transparent Ozalid film, over- 
laying them on a sheet of Ozalid sensi- 
tized paper, and processing! 


Do you want drawings on 


different weight papers ? 





Ozalid papers are available in light, 
standard, and heavy weights. You can 
even make Ozaprints with reproductions 
on both sides of the sheet! 


Do you want 





color coded drawings? 


Reproduce your drawings on Ozalid 
papers in black, blue, red or sepia on 
White or tinted backgrounds. Color code 
prints for different departments . . . color 
code difierent circuits, dissimilar lines or 
symbols, etc. for greater clarity. 
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tractors, etc. (Ozalid Intermediates are 
actually better to print from than orig- 
inals. They increase line density; can be 
made on new Ozalid plastic surfaces, im- 
pervious to stain and smudge.) 


Do you need 


extra masters ? 





Make iranslucent Ozalid Intermediates 
directly from your tracings for use as 
“masters” in your printmaking. This 
saves the original... provides “masters” 
for different departments, branches, con- 


If you make drawings—or use them— 
Ozalid can save you time and money. 
Write today, and learn more about how 
Ozalid can tighten up lost time and 
money in your field. — 


ALL OZALID PRINTS PRODUCED 
IN SAME MANNER 


* No tie-ups when you shift from one type of print production to another. Simply 
choose your Ozalid material ... and your Ozalid Streamliner exposes and dry de- 







velops it. Standard work prints are produced in 25 seconds. 





* Your drawings can be up to 42 inches wide, any length. Roll stock or cut sheets 





can be used. (Special machines accommodate 54” wide drawings.) 





[ . ” 
* You—or anyone else—can be the operator. A few hours and you’re an “expert. 





* See all the Ozalid prints you make from any drawing... and learn full story. 





Mail coupon today. 










DEPT. NQ. 206 
oO Z A L 1 D A Division of General Aniline 
& Film Corp., Johnson City, New York 
Gentlemen: Please send free copy of Ozalid 
Streamliner booklet illustrating all types of Ozalid 
prints. 


Name___ Position 





Company sci tearm 
| a a 





| 


Les cnentn psiep abataberenendpabesdnmented 


| 





Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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What was the peak fault current? 
What were the power surges like? 


LET THE RS-9 AUTOMATIC 
OSCILLOGRAPH TELL YOU! 
12 elements: voltage, current, or power 
2-millisecond starting 

Full-automatic or manua! operation 
Self-contained—up to 3 starling relays 
10° -chart, accurate fine-line records 
Simple to use and service 

For switchboard mounting or portable use 











WRITE FOR TECHNICAL 
, BULLETIN SP-196G 







INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET * DENVER 10, COLOKADO 





























FOR BIG USERS 
... the 
BIG 10-ROLL CAN of 
GOLD SEAL TAPE 


@ Off the market during the war, this 
handy 5 pound can of Gold Seal Tape 
is back again...the best buy for 
regular users. Every roll is doubly pro- 
tected for factory freshness. 

Whatever way you buy tape, you'll 
find Gold Seal always just right in 
“tack”; clean handling; non-raveling; 
non-peeling. Try it. Jenkins Bros. 

(Rubber Div.) 80 White Street, 
New York 13. 


Jenkins Bros. also make Diamond 
Seal Friction and Rubber Tapes 
which meet ASTM and Federal 
Specifications. 


JENKINS * FRICTION - RUBBER 
MADE BY JENKINS BROS.... MAKERS OF FAMOUS JENKINS VALVES 
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spection lines. Mr Pardun is active in 
the Illuminating Engineering Society, 
having served as secretary-treasurer of 
the Nebraska-Iowa section for two years 
and as a member of the board of man. 
agers. 


Berk Made Vice-President 
of Lightolier, Inc 


Election of Theodore Berk as a vice- 
president and director of Lightolier, 
Inc, Jersey City, N. J., has been an- 





T. BERK 


nounced. Starting as a stock boy in the 
Lightolier company 26 years ago, Mr 
Berk has made consistent progress, 
serving at the time of his recent promo- 
tion as merchandise manager for the 
lighting fixture division. For the pre 
vious nine years, he had been assistant 
merchandise manager and Metropolitan 
sales manager of the company’s light- 
ing fixture division. 

Mr. Berk is a member of the Illu- 
minating Engineering Society. 


> D. F. McCurracu, assistant general 
manager of the Pacific Power & Light 
Co, Portland, since 1942, has been ap- 
pointed to a new position as assistant 
vice-president in the rate and research 
department. 


> Harry BLAKEBOROUGH has resigned 
as superintendent of public utilities for 
the city of Kelowna, British Columbia. 
Mr Blakesborough was city engineer for 
40 years and retired early this year. He 
was re-engaged as utilities superil- 
tendent to supervise the reconstruction 
of the city’s electrical system. 


> Dr Ratpu Bown, research director 
of the Bell Telephone Laboratories, has 
been awarded the medal of honor of the 
Institute of Radio Engineers in recogni 
tion of “distinguished service rendered 
through substantial and important a 
vancement in the science and art 0 


improved lighting in assembly and in- 
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in Corrosion Resistance 
Tensile Strength 
Elastic Limit 
Resistance to Vibration 
Strength to Weight Ratio 


Lower 


in Cost per Year 
of Installed Life 


Write us for literature 
or answers to specific 
engineering questions 


C 9 Monessen, Pa., Atlanta, Chicago, Denver, 
c Phiiadelpnia, Portland, San Francisco, 
‘EN Bridgeport, Conn. 


ahaa ee ae 
aL ee 


CF In Business for Your Safety 





Detroit, Los Angeles, New York, Pittsburgh, 


SUBSIDIARY OF 


Stepmother 


to a thousand drumsticks 


Even in chicken raising, electricity 
can help do a better job. Controlled 
incubation, brooding, feed grinding 

. all mean healthier, bigger chicks 


and less fatalities. 


Farm uses for electricity grow daily 


. .. and rural electrification keeps pace 


with the ever-growing demand. 


Hemingray Power Insulators play 
an important part in many rural elec- 
tric systems by supplying highly efh- 
cient and dependable insulation on 


medium-voltage pole lines. 


The Technical Standards Committee 
of the Rural €lectrification Adminis- 
tration has approved Owens-Illinois 
Insulators No. 670, No. 680 and No. 
514, under the limits of AIEE Speci- 
fication No. 41-1944 for use on REA 
lines. 

No. 670 for 12,000 volt lines, No. 
680 and 514 for 15,000 volt lines. 


Hemingray Power Insulators are 
available for early shipment, in large 
lots or small, at most jobbers. 


HEMINGRAY 


INSULATORS 


American Structural Products Company 
MUNCIE, INDIANA 
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OWENS-ILLINOIS 


GLASS COMPANY 
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Eres 
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EVERLASTING FASTENINGS 


Resistance to Attractive 
Rust and Corrosion Appearance 


tas tae ff 


Resistance to 7 Easy to Clean 
High Temperatures 
g High Strength 


Non-Magnetic 
- 9 Long Life 


Non-Sparking 10 Lower Ultimate Cost 


1] RESISTANCE 


Re-Useable TO FATIGUE 


— Only 1 Reason for using common steel 
... LOWER FIRST cost! 


PROMPT SHIPMENT FROM STOCK — Bolts, Nuts, Screws, Washers, Rivets, Accessories... 


Harper maintains stocks of over 5,000 individual items in Chicago and New York . . . large quantities of each. 
Others being added constantly. Specials made to order 
from ample stocks of raw materials. 


Write for Catalog 


THE H. M. HARPER COMPANY 


Morton Grove, Ill.(Chicago Suburb); 200 Hudson St., New York 13 
BRANCH OFFICES: Atlanta, Cambridge, Cin- 

cinnati, Cleveland, Dallas, Denver, Detroit, 1 
Grand Rapids, Los Angeles, Milwaukee, Phila- 


delphia, St. Louis, San Francisco, Seattle, 
Toronto (Canada). 





Mare Efficient Lighting 
DUO-MOVE SYSTEM OF MAINTENANCE 


with ABolite 


QUICK REPLACEMENT — EASY TO 
CLEAN — SAVES TIME & LABOR 


ABolite DUO-MOVE type reflectors consist of a hood 
with separable socket which remains permanently at- 
tached to the conduit. The lower member of socket is 
attached to metal collar at top of reflector neck. This 
permits reflector and lamp to be taken down as a unit. 
With the Duo-Move Changer, maintenance is so easy 
and quickly accomplished you can always have clean 
reflectors and bright, efficient lighting. DUO-MOVE and 
separable socket type reflectors are available in RLM 
standard dome, shallow dome, deep bowl and mercury 
vapor types. ABolite Reflectors are sold exclusively 
through electrical wholesalers. 





| 
| 





radio.” Dr Bown was president of the 
Institute in 1926, and holds many pat- 
ents relative to radio and telephone 
communications. 


New Appointments Made 
by West Penn Power 


New appointments and realignment 
of certain departmental functions have 
been announced by P. H. Powers, 
newly-elected president of the West 
Penn Companies, for the Power Com- 
pany organization. 

No changes are planned in the power 
department, which is under Allen N, 
Cartwright, vice-president. 

The rate department, R. E. Caywood, 
manager, will become a part of the 
financial department under W. H. 
Swinney, vice-president. 

In addition to the groups now re- 
porting to H. K. Breckenridge, vice- 
president, three departments will be 
added to his responsibilities; purchas- 
ing under D. E. Winslow, purchasing 
agent; safety under H. F. Webb, gen- 
eral safety director, and claim under 
A. R. Blume, general claim agent. 

In the operating department, J. 0. 
Chambers becomes operating manager. 
Four additional departments will be 
under his direction: lines under C. F. 
Sheakley, real estate under Ralph H. 
Miller; commercial under W. E. 
Sturm; and service under A. B. Zurick. 

Harry Restofski has been made gen- 
eral sales manager in charge of the 
sales department. In addition to his 
present responsibilities, three new 
groups now come under his direction: 
industrial sales department under 
George E. Duerr; municipal sales de- 
partment under C. V. Doherty, and the 
advertising department under H. S. 
Metcalfe. 

Mr Powers’ staff will include the vice- 
presidents; operating and general sales 
managers; Francis McQuillin, assistant 
to the president; C. L. McCormick, ad- 
viser on legal matters; G. Ernest Mur- 
rie, secretary; H. S. Metcalfe, director 
of public relations; and A. J. Lois, of 
fice assistant. 


> FLoyp E. Hupson has joined Day & 
Zimmermann, Inc, Philadelphia, in the 
capacity of assistant to the vice-presi- 
dent. Mr Hudson has a background of 
experience in the electrical engineering 
field and in public utility rate work 
which dates back to 1924. After 4 
period with Westinghouse Electric Corp 
at East Pittsburgh on test and switch- 
gear engineering, he became affiliated 
with various public utilities in easter? 
United States and Canada in an engr 
neering capacity. His most recent con 
nection was with the Bangor (Me-) 
Hydro-Electric Co as electrical enginee! 
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QUICK 


AS AN 
ELECTRONIC 





That’s how fast a STABILINE 
Automatic Voltage Regulator cor- 
rects line voltage fluctuations. 
Type IE (Instantaneous Electronic) 
has no moving parts — is com- 
pletely electronic in operation. 
Designed to act instantaneously— 
with a waveforin distortion not 
exceeding 3 percent — and to keep 
output voltages stable within 
+0.1 of 1 percent of the preset 
value, regardless of line variations. 
For any load current change or 
load power factor change from 
lagging .5 to leading .9, the 
STABILINE Type IE will hold the 
output to within +0.15 volts of 
nominal. Various models available 
in numerous ratings. 


Rear View 
STABILINE Type IE 


Bulletin 547 gives you information 
on this and other Superior Electric 
voltage control equipment. Write 
ror your copy today. 


THE 


SUPERIOR ELECTRIC 


COMPANY 
. 511 MEADOW STREET 


\. BRISTOL, CONN. 
» y 
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é 
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and rate specialist. Mr Hudson’s name 
was published in error as Hanson in 
ELectricaL Wortp, Oct 2, page 28. 


OBITUARY 


> J. Frank Ketwey, purchasing agent 
of the Electric Power Board of Chatta- 
nooga, Tenn., died on Oct 20 as the 
result of a cerebral hemorrhage. He 
was 53 years old. A native of McDon- 
ald, Tenn., Mr Kelley spent his entire 
business life in the purchasing field. He 
was appointed assistant purchasing 
agent of the Tennessee Electric Power 
Co in 1923 and had become general 
purchasing agent when the company’s 
properties were purchased by the Elec- 
tric Power Board in 1939. He had 
served as president of the Chattanooga 
purchasing agents organization and as 
a director of the National Association of 
Purchasing Agents. 


> ARNOLD E. Bowen, research engineer 
at the Bell Telephone Laboratories in 
Holmdel, N. J., died on Oct 15 in East 
Stroudsburg, Pa., at the age of 47. Mr 
Bowen’s discoveries were of importance 
in the development of radar in World 
War II. He served on the teaching staff 
of Yale University, his alma mater, 
before entering the research department 
of the American Telephone & Telegraph 
Co in 1923. He was transferred to the 
Bell laboratories in 1934. 


> Cuartes E. Bonine, widely known 
consulting engineer and former associ- 
ate director of the Franklin Institute, 
Philadelphia, died on Oct 25 at the age 
of 74. In the early days of his career 
Mr Bonine designed electrical and me- 
chanical equipment for the Holland type 
of submarine. He joined the staff at 
Franklin Institute in 1930, directing 
both the construction of the building for 
the housing of special engineering ex- 
hibits and the arrangement of the 
exhibits. In 1935 he resigned from the 
museum to return to private consulting 
engineering practice. He was a member 
of the American Institute of Electrical 
Engineers, the American Society of 
Mechanical Engineers and of other 
engineering societies. 


> Arvin G. Becker, founder, president, 
and manager of the Round Valley Light 
& Power Co, Springerville, Ariz., died 
suddenly on Oct 18 at the age of 54. 


> Harry B. Reap, 56, manager of 
Salem Electric, a cooperative serving a 
limited area in Salem, Ore., died Oct 9. 
He was one of the original organizers 
of Salem Electric nine or 10 years ago 
and had been manager since its organi- 
zation. 
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VOLTBOX 
A-C POWER SUPPLY 


© COMPACT 
@ PORTABLE 
©@ HANDY 


Operation of the Superior Electric 
VOLTBOX is simple. Plug into 
50/60 cycle single phase source, 
snap “ON-OFF” switch to “ON”. 
Snap “LINE-LOAD” switch to 
“LOAD”, rotate knob to pro- 


duce continuously adjustable out- 
put voltage, from 0 to 17 per cent 
above line voltage. Read line volt- 
age by snapping “LINE-LOAD” 
switch to “LINE”. 





INPUT: 115 volts, 50/60 cycle, 
single phase 
OUTPUT: 0-135 volts, 7.5 amperes, 


1000 VA 
Type UC2M available for 230 volt operation. 


ALL THIS IN ONE PORTABLE PACKAGE 


Cast aluminum case © POWER- 
STAT variable transformer ¢ Easy- 
to-read voltmeter © Superior 5- 
Way Binding Posts ¢ Output 
receptacles © “ON-OFF” switch ¢ 
“LINE-LOAD” switch * Renew- 
able fuse for overload protection ¢ 
Six foot cord-plug. 


FOR FULL DETAILS WRITE 


THE 


SUPERIOR ELECTRIC 


COMPANY 
511 MEADOW STREET 
BRISTOL, CONN. 
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| AND | STRENGTH IN FUSE _LINKS 











are essential to better fuse performance. These characteristics 
are designed into the SERIES 50H and 100H UNIVERSAL 
MATTHEWS FUSE LINKS. Using closely calibrated, high 
tensile strength materials for the fusible elements 

and assembling parts by crimping (not solder- 


For further information 
Bulletin 533. Large Time 
Characteristic Curves will alse 
furnished upon request. 














ing) assures uniform accuracy and greater 






strength and permits closer fuse coordina- 
tion accuracy. They are available in 
the standard ratings from 1 to 100 
amperes and are manufactured 
in compliance with NEMA 
Standards — Publication 
38-53. 


"? it ti a XY 


Each 
Individual 
Fuse Link Pro- 
tected by a Paper 
Tube and Packed 25 
in Telescoping Container 
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CURRENT IN sine, 
AVERAGE MELTING TIME-CURRENT CHARACTERISTIC CURVES 


W. N. MATTHEWS CORPORATION 
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ENGINEERS and MANUFACTURERS SINCE 1899 
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Westinghouse Sales Set 
New Peace-Time Record 


Westinghouse Electric Corp attained 
a new peace-time high with sales which 
totaled $711,275,535 for the first nine 
months of 1948, compared with $583,- 
342,409 for the similar period of last 
year. 

Net income for the first nine months 
this year amounted to $33.546,345, a 
return of 4.7% on total sales and equal 
to $2.45 a common share. For the 
similar period of 1947, net income was 
$34,514,886, which represented a re- 
turn of 5.9% on sales, equal to $2.53 
a share. 

Gwilym A. Price, president, pointed 
out that higher wages of Westinghouse 
employees and higher prices on mate- 
rials and services, which reflect wage 
increases in other industries, added 
more than $45,000,000 a year to the 
cost of manufacturing and selling West- 
inghouse products. Only about half of 
this amount can be recovered through 
the price increases Westinghouse has 
made since the third round of wage in- 
creases, he explained. 

New orders received during the nine 
months of the current year totaled 
$822,729,940, compared with $744,797,- 
608 in the similar period of 1947. Un- 
filled orders on last Sept 30 were $730,- 
934,046, against $715,566,792 a year 


earlier. 


Expands Tool Production 
The Bradford Machine Tool Co, Cin- 


cinnati, Ohio, has developed a new line 
of electric tools, which includes a com- 
bination hand polisher, grinder and 
drill and a 10-inch polisher. More tools 
are ready for introduction, J. R. Stew- 
art, president, stated. The company 
coven to electric tool production in 
945. 


Opens Milwaukee Office 


Wheelco Instruments Co, Chicago, 
has opened a new office at 138 East 


Becher St, Milwaukee 7, Wis. M. A. 


Embertson, who» was formerly con- 
nected with the company’s Chicago 
sales office as sales engineer, is in 
charge of the new Wisconsin office. 
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Insulating Materials Sales 
Decreased 8% in July 


Sales billed on electrical insulating 
materials during the month of July, 
1948, dropped sharply, according to 
figures released by the National Elec- 
trical Manufacturers Association. The 
index dropped to 323 from 352 in June, 
a decrease of 8%. 

In July, 1947, the index stood at 324, 
according to the report. 


Expansion Plan Completed 
by Porcelain Company 


The $125,000 expansion program an- 
nounced last winter by Illinois Electric 
Porcelain Co, Macomb, Ill, has been 
completed. The new oil-fired tunnel 
kiln cost $63,500, while the balance of 
the expenditure was used for a plant 
addition and other improvements in the 
existing factory. 

Covering a distance of 201 ft as com- 
pared with the 383-ft length of the old 
kiln, the continuous fire tunnel kiln is 
oil-fired and automatically heat-con- 
trolled. It is expected to increase the 
capacity of porcelain products by 50%, 
A. G. Benard, vice-president and gen- 
eral manager, stated in announcing the 
completion of the program. 

Among the improvements reported is 
the installation of a new underground 
conveyor system to provide improved 
dust collection facilities. The new 
ceramics laboratory is a part of the 
expansion program. 
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U.S. Rubber Ups Electric 
Wire Prices 5 to 10% 


United States Rubber Co announced 
increases of from 5 to 10% in prices 
of electrical wire and cable to offset the 
rising costs of labor and materials, 
effective Nov 1. 


Prices for copper and aluminum 
building wire, service entrance cable, 
and non-metallic sheathed cable have 
been raised 5%, while prices for lead- 
encased cables have been raised 10%, 
C. W. Higbee, manager of the wire and 
cable department, said. Copper and 
aluminum building wire, used to wire 
homes and industrial buildings. repre- 
sent the largest volume lines. 

The increases are the direct result of 
raw materials costs which, in some 
cases, have tripled since before the war. 
These advances, coupled with sharply 
higher labor and production costs, have 
been too great to allow them to be 
fully absorbed in selling prices, Mr 
Higbee said. 


Holds High Profits Create 
High Standard of Living 


Creation of new jobs and a higher 
standard of living must come from the 
profits of American industry rather than 
by government financing and controls, 
Howard E. Blood, president of the 


Norge division, Borg-Warner Corp, 
Detroit, stated recently at Virginia 
Beach, Va. 


Speaking at the Institute on Indus- 
trial Relations, sponsored by the Na- 
tional Association of Manufacturers, 
Mr Blood maintained that profits will 
be the means by which factories will be 
built and products invented and devel- 
oped for making new jobs for America. 

“What is needed is an expansion of 
activity that makes goods, makes jobs, 
and raises our standard of living,” said 
Mr Blood. “Our best bet as a source 
of progress is free competitive enter- 
prise, adequately supplied with funds 
for risk and profit, and sparked by an 
adequate willingness by all people to 
invest these funds. It is enterprise sup- 
ported by the teamwork of all of the 
people.” 

Mr Blood told approximately 200 in- 
dustrial executives attending the five-day 
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SILICONES 


SILASTIC* INSULATED 
WIRE AND CABLE 


Now Available for High Temperature 
High Voltage Applications 








PHOTO COURTESY THE OKONITE COMPANY 


Silastic® is extruded over wire and cable ranging 

from No. 18 to 500,000 circular mils in size to 

provide insulation having maximum resistance fo 

heat, ozone and weathering. 
Silastic* has been chosen to insulate the new line 
of heat-stable “Okotherm” wire and cable made 
by the Okonite Company of Passaic, N, J. 
Silastic*® insulation maintains its high dielectric 
strength even after continuous long time exposure 
to temperatures as high as 200° C. (400° F.). 
Its dielectric loss factor is low compared with 
that of organic rubbers. 


Silastic*® insulation is practically unaffected by 
corona or ozone. A severe corona resistance 
test of Silastic 181 for example, was discon- 
tinued after more than 4000 hours without 
breakdown. The best organic rubber insulating 
materials break down under this same test in 
50 to 150 hours. 


Silastic* insulated wires and cables withstand 
severe outdoor weathering without deterioration 
because of exceptional water repellency, low 
moisture absorption, resistance to oxidation and 
flexibility at low temperatures. Serviceable op- 


erating temperatures range from —80° to 
+400° F. 
These properties plus good resistance to a 


variety of chemicals and hot oil are now avail- 
able to you in Silastic* insulated wire and cable. 
Among the many high temperature applications 
for Silastic* insulated wire or cable are: power 
plant wiring and lead wire for electric ovens, 
furnaces and motors. 


Other applications include wiring for high inten- 
sity floodlights and street lights, and as high 
voltage ignition and neon sign cable. Our specifi- 
catons for Silastic* insulated wire and cable are 
given in pamphlet No. G 6-AB. 


*TRADEMARK DOW CORNING CORPORATION 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta « Chicago «¢ Cleveland « 
Los Angeles ° New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


Dallas 
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labor-management institute that a high- 
level of prosperity is a necessity if the 
United States is to fulfill its own de- 
fense and ECA obligations 
abroad. 


needs 
-EWRT Sponsors Workshop 


for Electrical Living 


A workshop for Electrical Living 
| built around electrical appliances and 
| the careers they offer to women in the 
| industry has been planned by the Elec- 
trical Women’s Round Table as its 1949 
Educational Program, Ruth Gaffney, 
chairman of the organization, has an- 
nounced. 

Scheduled to commence on Jan 23 
and to be held every last Wednesday 
of the month thereafter until April 25, 
the workshops will be conducted from 
| 9.30 a. m. to 5 p. m. and 7.30 p. m, to 
| 9.30 p. m. at the General Electric Co 

auditorium at 570 Lexington Ave, New 

York. 


The workshops have been designed 


for a three-fold purpose: (1) To enlarge | 
the horizons of women now engaged in | 


working with electrical goods in the 
fields of promotion, advertising, mer- 


chandising, and manufacturing, particu- | 


larly with respect to new developments; 


(2) to present to women about to enter | 
the electrical industry various types of | 


opportunities and responsibilities in the 
various fields; (3) to stimulate those 
| who are teaching home economics in 
| colleges and homemaking in _ high 
schools and vocational schools and 
technical institutes. 


| 
| 
| 
} 
| 
| * 


Manufacturers Make 
New Sales Assignments 


Electrical manufacturing companies 
have recently made the following ap- 
| pointments to their sales staffs: 


Oliver Iron & Steel Corp has appointed 
G. Mayne Daly as southern sales manager 
of the pole line hardware division. For- 
merly northeastern district manager with 
headquarters in New York, Mr Daly will 
be in charge of Oliver warehousing facil- 
ities in Birmingham, Ala. He will also 
have sales supervision over eight states in 
the southeastern section. 


| Inc, Minneapolis, Minn., as sales repre- 
| sentatives in Minneapolis, North Dakota 
| and western Wisconsin. 


C. P. Clare & Co, Chicago, has appointed 
the E. L. Berman Co, 1355 Market St, San 
Francisco 3, Calif., as representative in 
northern California and Nevada. 


Trumbull Electric Manufacturing Co 
| has appointed A. T. Allison as district man- 
ager of its Southeast sales district, with 
offices at 700 West 5th St, Charlotte, N. C. 





| Great Western Fuse Co, Pittsburgh, Pa., | 
has appointed Jos. L. Barnard Associates, | 
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. PERCENT SURVIVING OR PERCENT DEPRECIATION 
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AGE IN PERCENT OF AVERAGE LIFE 


The “Survivor Curve’ is one of 
the modern tools used to measure 
depreciation of plant for tax 
purposes. Just as a ‘Mortality 
Curve’’ used by actuaries mea- 
sures man’s life expectancy as a 
basis for life insurance rates, this 
curve measures the life expect- 
ancy of your plant as a basis for 
depreciation estimates. 


Esasco utilizes these new methods 


Using such modern techniques, 
here’s what Esasco can do for 
you: 

1. Eliminate a large part of the 
guesswork from your deprecia- 
tion estimates. 

2. Provide you with the proper 
annual depreciation rate. 

3. Provide statistical support for 
such depreciation estimates. 


LET EBASCO HELP YOU SOLVE YOUR 
TAX DEPRECIATION PROBLEMS... 


Its recommendations are backed 
by forty years’ consulting 
experience. 


EBASCO 


SERVICES 


INCORPORATED gth8* CONS, 
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Two Rector Street 
New York 6, N. Y. 
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aa 


Appraisal - Budget - Business Studies - Consulting Engineering 
Design & Construction - Financial ~ Industrial Relations 
Inspection & Expediting - Insurance & Pensions 
Purchasing - Rates & Pricing - Research - Sales & Marketing 
Systems & Methods - Taxes - Traffic 
eee y 
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RECENT RATE CHANGES 





Boston Eptson Co has announced de- 
tailed rate reductions of approximately 
$689,000, affecting 356,000 domestic cus- 
tomers from Dec 1. Every such home using 
12 or more kilowatt-hours per month will 
benefit. This is the company’s second post- 
war cut in residential rates. The new rate 
is 72 cents total for the first 12 kwhr per 
month; 5 cents each for the next 60; and 
3 cents each for all over 72. Existing fuel 
charges applying to residential rates are 
continued. Residential usage now averages 
100 kwhr per domestic customer per year. 
Excluding the fuel charge, the new rate 
reduction will range between 8 and 24 cents 
per month per residential customer. On 
a consumption of 20 kwhr per month, the 
price will be reduced from $1.20 to $1.12. 
For the 100-kwhr-per-month user, the price 
will drop from $4.80 to $4.56. The new 
residential rate is the lowest in the com- 
pany’s history. It was filed with the Massa- 
chusetts Department of Public Utilities. 
following conferences with the board, and 
is voluntary on the companv’s part. Presi- 
dent J. V. Toner stated that electricity 
constitutes the “shining exception to the 
rule of high prices,” and that the reduction 
appears within the company’s capacity to 
absorb unless costs of all kinds should rise 
substantially above present levels or there 
should be a drastic and precipitate shrink- 
age in gross revenues. Increased operating 
eficiency and growth of load are major 
factors in the cut. 


PENNSYLVANIA Pusiic Utitity Commts- 
sion has postponed from Nov 15, 1948, to 
Jan 1, 1949, the effective date of its order 
fixing temporary rates for Pennsylvania 
Water & Power Co and Safe Harbor Water 
Power Corp. PUC also postponed the tariff 
filing deadline from Nov 1 to Dee 15. Con- 
solidated Gas, Electric Light & Power Co 
of Baltimore, an equal shareholder with 
PW&P of Safe Harbor’s stock, filed a 
complaint in U. S. Middle District Court at 
Scranton, Pa., seeking a preliminary in- 
junction restraining the PUC from enfore- 
ing its Sept 27, 1948, order, fixing tem- 
porary rates reducing revenue of the two 
companies $1,170,000 annually. 


Scranton (Pa.) Execrric Co has filed 
with the Pennsylvania Public Utility Com- 
mission supplements to its electric and 
steam heating service tariffs, that became 
effective Nov 1, which would increase rates 
by establishment of fuel adjustment clauses 
in both. The fuel adjustment clause, based 
on increases or decreases in the cost of coal 
used by the utility, would increase electric 
power rates for 213 large users an esti- 
mated $239,419 annually, and increase rates 
for all of its 1,032 Scranton steam heating 
service customers an estimated $72.695 an- 
nually. Under the fuel clause in the elec- 
tric service tariff, applying on monthly use 
in excess of 10,000 kwhr, the charge for 
energy would be increased or decreased 
0.00157 cents per kwhr for each whole 
0.1 cent increase above 15 cents per mil- 
lion Btu in the average cost of fuel (on 
hand and delivered at the company’s Stan- 
ton and suburban plants) used during the 


second calendar month preceding the bill- 
ing month. 


New Encranp Exectric System is plan- 
hing a reduction in rates to domestic cus- 


tomers, totaling $700,000. 
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@ Protection of persons and property against common hazards is the specialized business of 
the Page Fence Association member near you. His long experience and the expertness of his 
organization, plus the high quality, varied styles and choice of metals provided by PAGE, make 
him the man to consult when considering chain link fence for any property. He will help you 
to select the right fence to meet your need and will submit cost estimates without obliga- 


tion. Write for illustrated information and we will send name of the member nearest you. 


For name of nearest member firm, write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 
Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, New York or San Francisco 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE « BRIDGEPORT, CONN. 


Open 
Ss Wide 
install : ee Easily a 
ed withoy nd speedily 


t : 
FeMoving nut 


w 
[Sher ang bolt, ° lock. 


ARMOR ROD CLAMPS 


Clamp bodies are a special silicon aluminum alloy having excep- 
tionally high tensile strength and corrosion resistance. No. R-101 
has pure copper liner bonded by special process in small groove. 
Large groove for #6 to 1/0 ACSR over armor rods. Write for 
Bulletin No. 25 giving full data. 


wae, 4H. B. SHERMAN MFG. CO. 


BATTLE CREEK, MICHIGAN 
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NEW ELECTRICAL CONSTRUCTION 





NEW ELECTRICAL construction 
projects announced by private and 
government utility systems involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jols 
where electrical work is included 


UTILITIES 


Proposed Construction 


Arizona — Trico Electric Co-operative 
Tucson, generating facilities incl. six 4§ 
kw. generating units, two 300 kw. gen 
erating units, and five 1000 kw. dual fuel 
Fairchild Aerial Surveys, Inc. units, Pima Co. $902,000. 
Arkansas—Woodruff Electric Co-opera- 


ia o tive Corp., Augusta, 596 mi. rural distr. 
el CLULEE | lines, sys. imprvs., incl. 36 mi. tie line and 
completion previously approved constr., 
| Woodruff Co, $1,265,000. 
California—Surprise Valley Electrifica- 
| tion Corp., Alturas, 99 mi. rural distr. 


line, sys. imprvs. incl. 20 mi. transmission 





. the new electrical insulating varnish plant of the John 





C. Dolph Company, at Monmouth Junction, New Jersey. line, headquarters facilities, 2-way radio 
|} communciation sys., completion previously 

. ° : Vv 0 | approved constr., Modoc Co., $740,000. 
From planning and blueprint stage to completion, every effort tout. Gatak air Veron Wash. 
has been made to incorporate in this structure the latest con- | 25, D. C., rocket test facilities, control 
: ° P : tower and all-altitude speed course, at 

cepts of design and equipment for the manufacture of quality ituroc Ale Weeds Gass, Os 078,000. 

electrical insulating varnishes. Calif., Sacramento—Sacramento Muni- 
. | cipal Utility Dist., 59 and R Sts., exten. 

Streamlined production methods under strict laboratory con- electric facilities, $1,400,000. 
$ . . ‘5 . ‘ 4 Fla., Jacksonville—City, furnishing in- 
trol, plus a tenfold increase in production capacity, will give stalling automatic controls and instru- 
the electrical industry the ultimate in quality, uniformity and ments. Plans deposit $5 ; warehouse. Plans 
: ds N k deposit $5; materials and equipment, 
Member Electrical Insulating SCFVICE. John C. Dolph Company, 1060 Broa t., Newark, completing 66 KV substation. Plans de- 
Varnish Section, NEMA New Jersey. posit $3, both for Electric Power Plant 2, 


South Jacksonville, Reynolds Smith & 
Hill, 227 Park St., archts. and engrs. 

Georgia — Rayle Electric Membership 

INSULATING VARNISH SPECIALISTS | cxn-esuntion, Gini. toast? 
| line, sys. imprvs., incl. 29 mi. tie lines, 
ae = ‘ Sahni lig Melia iis 2 Wilkes Co. $840,000. 

Georgia — Sumter Electric Membership 
Corp., Americus, 635 mi. rural distr. line, 
sys. imprvs., 34 mi. tie line and head- 
quarters facilities, Sumter Co. $1,200,000. 

Ia., Monticello—Iowa Electric Light & 
Power Co., Cedar Rapids, power plant and 
generating equip. $105,000. 

Kan,., Ft. Leavenworth — Dpt. Army, 
Wash., 25, D. C., power substation $190,- 
400; reproduction bldg., $971,100. 

Kentucky—Clark Rural Electric Co-op- 


ALL ALUMINUM | erative Corp., Winchester, 210 mi. rural 


| distr. lines, sys. imprvs. two-way radio 
e eS G | communceation sys., Clark Co. $533,000. 
La., Haynesville—Haynesville Electric 


Refrigeration Co-operative, Haynesville, 














STRONG ... LIGHTWEIGHT... EASY TO WORK WITH eed food processing and locker plant, Plans 
TIGHT-LOCKING .. . NO MALE AND FEMALE JOINTS... Fee Ey ig, egg ei 
EACH COUPLER IDENTICAL ... WRITE TODAY FOR DETAILS | Minnesota—Minnesota Valley Co-oper- 
AND PRICES. ative Light & Power Assn., Montevideo, 


319 mi. rural distr. line, headquarters 
facilities, Chippewa Co. $575,000. 


ABBOTT & MATHEWSON, INC. Missouri—Southwest Electric Co-opera- 


tive, Bolivar, 243 mi. rural distr. line, sys 





; : imprvs., two-way radio communication 

Box 149, Niagara Square Station, Buffalo, 1, N. Y. sys, Polk Co. $700,000. | 
Montana — Yellowstone Valley Electric 

Co-operative, Huntley, 25 mi. rural distr 


| lines, sys. imprvs., two-way radio com- 
|} munication sys., headquarters, Yellow- 
stone Co. $145,000. 

Neb., Grand Island—City, addnl. imprvs. 
power plant incl. power piping, insulating, 
stack, ducts and _  breeching, painting, 
tag power wiring. $230,000. Black & Veatch, 
Regie Sate sorte Uemiend Ba ; 1706 Broadway, Kansas City, Mo., engrs 

i Neb., Ord—City, Rex Jewett, clk., | 
imprvs., incl. combustion engine get 
ing unit, draft cooling tower, and bu ‘ 
changes. $150,000. Lutz & May, Finance 
s!dg., Kansas City, Mo., engrs s 

N. M., Corona—Central New Mexico 
Electric Co-operative, Corona, piping, 
mise. mechanical equip. for electric gen- 
erating plant. Plans deposit $5. Beavers 
& Lodal, 1408 Transit Tower, San Antoni 


5, Tex., engrs. 
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———“VOLT-TELLING STATISCOPE" protects worker 


...when held in any alternating electrical field. Indicates presence of voltage in AC and Pulsating 





DC Circuits and in various electrical apparatus. . . . Pocket-size illustrated above, also in Station and North Dakota- McKenzie Elect! Ce s 
Overhead Extension types. Thousands in use. Order from Electrical Jobber. Send for new literature. abe ra ore or, City, 808 iin rs 
distr ines, o¥ mi, transmission line ole 





pleting previously approved constr. Mc- 
Kenzie Co. $1,375,000. 


MINERALLAC ELECTRIC COMPANY 


MANUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CABLE-PULLING COMPOUNDS E | odtina tiene te ee Cite 
25 NORTH PEORIA STREET + CHICAGO 7, ILLINOIS | lines, sys. imprvs. incl. 13 mi. new tie 


| lines, headquarters facilities, Warren Co 
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High voltage motor circuits deserve good protection against 


short circuit damage. 


In the past, it has been common practice to calculate the 
protection needed by determining the maximum fault that can 
occur, based on the available KVA existing at the time the fault 


analysis is made. 


Switch to EC&M VALIMITOR Starters 
for all these features 


-. SHORT CIRCUIT Protection 
regardless of available KVA 


- OVERLOAD Protection 
-. LOW VOLTAGE Protection 
- CUSHIONED STARTING - 


the full voltage starter may be 
satisfactory in many cases, 
saving the added cost of the 
more expensive  reduced- 
voltage type of starter. 


- NO REPLACEMENTS to re- 
start, after a fault. 


MAXIMUM RATINGS 


Today, EC&M VALIMITOR Motor 
Starters are available. They are 
designed to safely interrupt a faulted 
motor circuit from a bus of any 
capacity. There’s no further need for 
system analysis—no chance that such 
calculations will be out-moded by 
future growth in your own backyard, 
in the neighborhood or at the power 
source. 


EC&M VALIMITOR Starters cost 
approximately the same as starters 
equipped with auxiliary devices of 
high interrupting capacity, but they 
give unlimited protection at one cost. 
There’s nothing to replace when a 
fault occurs. 


Simply send us your motor name- 
plate date for an ‘“‘all-time’”’ solution 


with VALIMITOR Starters. 


Squirrel-cage, Synchronous or Wound-rotor Motors. 


2300 volts| 


600 HP 
300 HP | 





60 cycles : 
25 cycles 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79th STREET * CLEVELAND 4, OHIO 
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WIRE CAN‘T GET 
TANGLED OR FOULED | 





one 
| station service unit at Center Hill Hydro- 


Tennessee—U. S. Eng., 303 U. S. Court- 
house, Nashville, Zone 1, furnishing, del. 
1,000 kva. water wheel generator for 


electric Power 
058-49-10. 
Tennessee—Chickasaw 
erative, Somerville, 94 mi. rural distr. 
lines, sys. imprvs. incl. 16 mi. new tie 
lines, headquarters facilities, 2-way radio 


Plant,. Serial No. Eng-40- 


Electric Co-op- 


|} communication sys. completing previously 


approved constr., Fayette Co. $470,000. 
Vermont—Vermont Electric Co-opera- 


tive, Johnson, 103 mi. rural distr. lines, 
sys. imprvs. incl. 18 mi. new tie lines, 
Orleans Co. $305,000. 


Low Bidders & Contracts 
Awarded 


Arizona-California-Nevada — Bureau 
Reclamation, Dpt. Interior, Bldg. 1A, 
Denver Federal Center, Denver, Colo., 


| furnishing, del. two 168-in. butterfly valves 


THE WHITAKER 


REEL QUICKLY 


PAYS FOR ITSELF 


Here is an all metal, non-wobble, self- 


attended WIRE REEL, with cutomatic 
brake operated by outgoing wire, ac- 
curately adjustable safety pay-out, and 
take-up. 


SENT TO YOU ON 10-DAY 
FREE TRIAL OFFER! 


Ask for No. 1437 
Adjustable from 10 to 34 in. 


Whitaker also makes small reels for 
inside wiremen’s use. 


Write to 


WHITAKER REEL MANUFACTURING CO. 


P. O. Box 1318 Monroe, Louisiana 













ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK 


f vi 





3-Conductor Single 
ae Angle Conductor 
Lug Pothead Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES * ALL 
SHAPES © ALL VOLTAGES * ALL TYPES 
¢ BUS SUPPORTS © SPLICING KITS AND 
MATERIALS. © INSULATING COMPOUNDS 


ae ae 


RUSGREEN MFG. CO. 


14260 Birwood Avenue °* Detroit, Mich. 
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| Springfield, 





for Units A-3 and A-4, incl. 2 upstream 
anges for turbine-inlet pipes, Hoover 
Power Plant, Boulder Canyon Proj., Spec. 
2364, from Hardie-Tynes Mfg. Co., 800 
N. 28 St., Birmingham, Ala., $493,300. 

Mass., Amherst — Commonwealth of 
Massachusetts, University of Massachu- 
setts, R. D. Hawley, treas., Oct. 14, elec- 
trical distr. sys. P E 2, Contr. 2, from 
Collins Electric, 211 Worthington St., 
$99,905. Hollis French, 210 
South St., Boston, engr. 

Pa., Phila.—Surpass Leather Co., 9 and 
Westmoreland Sts., power plant altera- 
tions, modernization, separate contracts. 
$200,000. Ebasco Services, Inc., 2 Rector 
St., New York, N. Y., engrs. 

Pa., Phila.—Dpt. P. Wks., City Hall 
Annex, outdoor substation International 
Airport, from Electric & Telephone Line 
Constr. Co., 6100 N. 20 St., $82,864. A. 
Zane Hoffman, c/o owner, ch. engr. 

Tex., Baytown—United States Rubber 
Reserve, Baytown (General Tire & Rub- 
ber Co., Baytown, operators), expans. and 
remodeling plant to incl. mfg. of cold 
process rubber, incl. large refrigeration 
plants, sub-contracts. Approx. $740,000. 

Tex., Beaumont- 
Reserve, c/o B. 
(operators), Beaumont, 
pan. to manufacture 
large refrigeration, 
$625,000. 

Tex., Port Neches—United States Rub- 
ber Reserve, Port Neches (B. F. Goodrich 
Rubber Co., operators, Beaumont), re- 
modeling, constructing rubber plant pro- 


=> 


F. Goodrich Rubber Co. 
rubber plant ex- 
cold rubber, incl. 


sub-contracts. Approx. 


viding manufacture of cold process 
rubber, incl. refrigeration plant. Sub-con- 
tracts. Approx. $900,000. 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Ill., LincolIn—Abraham Lincoln Memo- 
rial Hospital, Lincoln, plans by Deal & 
Deal, Lincoln, 100-bed hospital, $1,250,000. 


N. C., Raleigh—N. C. State College, J. 


H. Harrelson, chancellor, 1 m. cu. ft. 
agronomy bldg. in Trailwood Housing 
area. $1,000,000. Northrup & O’Brien, 
602 Reynolds Bldg., Winston-Salem, con- 
sult. engrs. 

0., Dayton-Fairfield—Dpt. Air Force, 


Wash. 25, D. C., rotary wing test facili- 


ties, $506,000; armament laboratory and 
firing test facilities, $1,051,000; auxiliary 
bldg. for wind tunnel, $330,000, Wright- 


Patterson Air Force Base. 

Pa., Phila.—Paper Manufacturers Co., 
5 and Willow Sts. mfg. plant and offices, 
Bustleton Ave, near Fulmer St. 

Pa., Pittsburgh » 250 
Magee Bldg., plans by Phillip Friedman, 
121 S. Negley Ave., 6 story, bsmnt., steel 
apartment, Centre Ave. $2,000,000. 

S. C., Charleston—Cooper River Dist. 
Hospital Comn., North Charleston, 85 bed 
hospital. $1,000,000. 





Low Bidders & Contracts 
Awarded 


La., Opelousas—Humble Oil & Refinery 


| Co., 1216 Main St., Houston, Tex., refin- 
| ery, near here, to Hudson Constr. & Eng. 
Co., 2711 Danville St., Houston, Tex., 
Approx. $4,000,000, 

Md., Baltimore—Mayor & City Council, 
City Hall, terminal and service bldgs. at 
Friendship International Airport, Contr. 
9, to Consolidated Eng. Co., Inc., 20 E. 
Franklin St., $3,724,000. 


United States Rubber | 


$1,500,000. | 





lt ee 
ts 
ASK OS ABOOT 


LHUNED BY LER HALE A 
CENTURY EXPERIENCE / 


Murray Gate Hoists are designed and built 
to meet all requirements . . . from the smallest 
hand operated to large motor operated—a wide 
range of capacities from less than 1 ton to over 
100 tons. During our nearly half a century of 
designing and building gate hoists we have de- 
veloped various designs for the different types 
of gate hoist problems. We feel sure we have 
designs and patterns that will fit your require- 
ments. 


We also build gate hoists entirely from your 
plans and specifications, if desired. In planning 
gates or gate hoists it is suggested you com- 
municate with us before your plans for the 
project as a whole are completed . . . it will 
save expense and much preparation time. 


Our engineering department is at your service 
any time to help solve problems involving this 
type of equipment. 


SW ae at TL as 


Masher Lae WISCONSIN 





You can relax 
when your property 
is fenced by STEWART 





No need to lose any sleep over vandals mo- 
lesting your industrial property when it’s sur- 
rounded by a Stewart Chain Link Wire Fence. 
fence framework makes it the heaviest and 
The All Beam construction of the Stewart 
strongest chain link wire fence manufactured. 
A Stewart Fence will give you the utmost in 
protection, and many years of dependable, 
low cost service. Write for Catalog No. 83. 


THE STEWART IRON WORKS CO., INC., 
1566 Stewart Block Cincinnati 1, Ohio 
Experts in Metal Fabrications since 1886 


IRON 

Pett 

Siew WIRE 
Ne NCES 
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Protect the lineman’s rubber 
gloves when not in use and pro- 
vide a means of keeping them 
in easy reach for when needed. 
Snap on back for attaching to 
body belt. 

Standard Equipment with many 
Utility Companies. 


Write for 
Bulletin B-118 
~ mea Tug er ae AS 


eee athe 


2808 N. FOURTH STREET - PHILADELPHIA 33, PA 





























EXTRA Holding Power 
QUICKLY Installed 
TOUGH For long life 













EVERSTICK 
ANCHORS 


For new construction and maintenance 
— Everstick Anchors speed up work and 
Provide dependable anchorage on all 
types of jobs. Made of resiliant, rust 
resistan? malleable iron. The toughest 
anchors mode. Write for bulletin. 























Turbo-Generator Design 
(Continued from page 87) 


tors was officially adopted for trial. 
It is now appropriate to review the 
progress in building these units, and 
the degree of acceptance of the pro- 
gram by electric utilities. 


The accompanying table shows the 


number AIEE-ASME preferred stand- 
ard ratings built or on order from 
Westinghouse alone:— 


Total Kw 
Kw Rating Number Capacity 
11,500 1 11,500 
15,000 Ge  j. (+ —‘getdaie 
20,000 3 60,000 
30,000 23 690,000 
40,000 10 400,000 


60,000 19 1,140,000 


Total 56 2,301,500 


The general situation associated 
with the production of the new stand- 
ard units justifies the following ob- 
servations: 

1. All standard ratings are avail- 
able except the 15,000-kw. unit. 

2. Purchaser acceptance has been 
wide. The number and total kva of 
units in the preceding table repre- 
sents 48% all Westinghouse turbo- 
generator business for ratings 10,000 
kw and above. 

3. In 1948 and thereafter, orders 
for new units are expected to be al- 
most exclusively “standard” within 
the range of ratings. They are ex- 
pected to represent more than 50% 
of the current turbo-generator busi- 

‘ness of all manufacturers in that 
period. 

4. Under standardization manufac- 
turers can furnish customer-approval 
drawings when negotiation proposals 
are presented. Immediately after pur- 
chase both the manufacturer and the 
purchaser can order materials for 
manufacturing and construction ma- 
terials. The purchaser is thus assured 
a better product at reduced cost with 
shorter deliveries. 

Comments and suggestions from 
both purchaser and manufacturer 
groups has led the existing AIEE com- 
mittee to consider the following items: 

a) Review of the 15,000-kw unit to 
decide whether it should be hydrogen 
cooled and if it should have the same 
characteristics as the four larger 
ratings. 

b) Review of the Standard Specifi- 
cation Data for Generators for major 
additions or changes on large 3,600- 
rpm condensing steam turbines. 

c) Consider ‘standardizing 80,000- 
and 90,000-kw, 3,600-rpm hy drogen- 


cooled units now being purchased. 


ELECTRICAL WORLD e November 6, 1948 















OUR product assembly will 


quicker and easier if you use top- 


quality Dieflex products. Every one 


smooth inside bore that makes it easy 
to use. I¢ slips over bent wire, around 
corners, and into crowded places quick- 


ly because wire ends won’t catch 
the smooth inside surfaces. 


The many inherent advantages of 


Dieflex Tubing Products, including 


smooth inside bore, extreme flexibility, 
thorough impregnation with oleoresin- 
ous baking-type insulating varnish, and 
the many other desirable features found 
in every piece, are reasons for the wide- 
spread use of Dieflex Varnished Tubing 
Products. Get these advantages for your 
own product. Dieflex is available with 


either a cotton or glass fiber base 


meet your insulating requirements. Call 
your nearest representative for details. 


INSULATION 


MANUFACTURERS CORPORATION 


ae 


<i Suge 
Nsv a Le rio 


* CHICAGO 6, ine West Washington Bivd. 

* CLEVELAND 14, 1231 Superior Ave., N.E. 
MILWAUKEE 2, 312 East Wisconsin Ave. 
DAYTON 2, 1315 Mutual Home Building 
DETROIT 2, 15 Lawrence Avenue 





REPRESENTATIVES in MINNEAPOLIS 3, 
1208 Harmon Pl., and PEORIA 5, 101 
Heinz Court : 


be 





has 


on 
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to 


153 








LETTERS TO THE EDITOR 


For a 
quarter of a century— 
SERVING THE UTILITIES 











Pole Treatment 


| To the Editor of EvectricaL Wort: | Permant Pole Marking 


Your editorial, Pole Treatment, But | 

Which One?, in the issue of September | 
25, 1948, struck a responsive note with 
us. The purchases of our borrowers 
| constitute a substantial percentage of 
| the treated poles used in the United 
| States, and we are glad to see your | 
interest in evaluating the various new | 
preservatives now on the market to the | 
point where they may be listed in 
preferential order. . 

However, there are difficulties. Coal | With Premax Stamped and 
‘tar creosote has been generally ac- | 
cepted as the most dependable treat- | Fmbossed Metal Characters 
ment. There are newer preservatives | 
available but service records on them] y,,.. company cannot afford to keep a mainte- 
are often meager, sketchy, or incom- | nance crew out stenciling in these days of high 


plete. While our use of the various | labor costs. Everywhere, utilities are turning 
alternate preservatives, petroleum for- | to Premax Stamped and Embossed Aluminum 
ified with 5% hl | 1. 50 Figures, Numbers and Pole Tags because they 
uhed with 970 pentachioropnenol, . ov- cost less than stenc ling for the first installation 


50 coal-tar creosote-petroleum fortified | —and last as long as the pole. Write for 
with 5% pentachlorophenol, 50-50 coal- | details. 
tar creosote and oil-tar creosote, 50-50 


Tee PREVAX PRODUCTS 


oil-tar creosote fortified with 2% pen a ome 


tachlorophenol is based on the techni- 
cal advice of men who are considered | 4948 HIGHLAND AVE., NIAGARA FALLS, N. Y. 


the best authorities on the preservative 
treatment of wood, there is no substi- 
tute for actual in-line service records. 
The results of accelerated service 
tests are considered by wood technol- 
ogists to be fairly indicative of what 
may be expected of any given preserva- 
tive and are frequently used in making 
appraisals of new-comers to the field. 
Through these accelerated service tests 
‘t is being discovered that certain com- 
binations of preservatives may prove 
to be better than when used separately. 
For instance, a 50-50 solution of coal- 
tar creosote and petroleum fortified 
w.th pentachlorophenol may surpass | 
anything yet used. But, as we have | 
said before, such findings must be sub- | oe 
stantiated by actual in-line service rec- Au the strength and durability 
ords. This means years of waiting.| inherent in steel are combined—with 
Through necessity during the war| definite economies—in Crapo Gal- 
when coal-tar creosote was in short | vanized Steel Strand. Heavy, ductile, 
supply, we approved the use of other | tightly-bonded zinc coatings, applied 
| wood preservatives. It is reasonable to | by the famous @rapo Galvanizing 
| assume that they are not all equal, and Process, provide 
that when the records are all in there lasting protec- 
will be differences in service life. It tion against cor- 
|is only then that we will know their | rosion. 
relative value in terms of performance. | 
|At the same time, however, there is | 
much that can be done now toward 
| evaluating these newer preservatives. 
There are different methods of using | 
all preservatives-pressure, full length | INDIANA 
non-pressure, and butt treatment. These, STEEL & WIRE CO. 


too, need evaluation in terms of pole | MUNCIE, INDIANA 


































































































Test Blocks e Test Switches @ Special 
Switches e Test Tables @ Safety Blocks 
@ Meter Enclosures e Meter Connection 









Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 

















Units e@ Reactiformers @ Transformer 
Enclosures @ Accessories 

% SWITCHBOARD & DEVICES CO. 

CANTON 1, OHIO 


UPERIOF 
A subsidiary of the Union Metal Manufacturing Co. 
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life and annual cost. 
W. M. Edmunds, Assistant Chief 


Engineering Division, REA 


Standard Treatments 


To the Editor of Evectrica. WorLp: 


We noted in the September 25 issue 
of ELECTRICAL WorLp? on page 76, the 
editorial, Pole Treatment, But Which 
One? This is a very good article about 
poles themselves, but so far as treat- 
ment is concerned, the American Wood- 
Preservers’ Association, one of whose 
objects is “the standardization of speci- 
fications for wood preservatives and for 
their introduction into the materials to 
be preserved,” has standard specifica- 
tions for various pole species—No. T1 
and T4. No one, of course, can question 
the great durability of a pressure creo- 
soted pole of any species. There has 
been an unprecedented demand for 
treated poles for a few years, and in 
1946, for example, and to some extent 
earlier, there was a shortage of creo- 
sote, but today there is plenty of creo- 
sote for all needs. 

P. R. Hicks 

Secretary-Manager 
Bureau 
American Wood-Preservers’ Assoc 
Chicago 2, Ill. 


Service 


BUY 


all the U. S. Savings 


Bonds you can 


and 


KEEP 


all the U. S. Savings Bonds 
you buy 


T.. 
4B 4c bs) =] 
8) 


124 phe) =) 
HOLE HOLE HOLE 
es 


STAR 


Use LAVOLAIN ball and socket beads for insulat- 


INSULATING BEADS 


ing bare wire. Heat resistant. High di-electric 
and mechanical strength. Made in U.S.A. Quality 
soe at low cost. Quickly applied. Flexible. 
Jeads shown above are approximately half actual 
size. Ask for price list and samples. 


STAR PORCELAIN CO. 
51 Muirhead Ave. Trenton, N. J. 
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CEDAR POLES 
FIR CROSS ARMS 


Quick 
Truck Shipments 
from our Ohio yard 


Also yards at 
Minneapolis 
and Haley, Idaho 


R.G. HALEY & CO., Inc. 


SPITZER BLDG. 
TOLEDO 4, OHIO 


BLAW-KNOX 


TRANSMISSION TOWERS 


BLAW-KNOX DIVISION 
of Blaw-Knox Company 
2013 Farmers Bank Building 
Pittsburgh, Pa. 
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electric distribution 
\__Essential data on: — 


@ design and construction 
@ operation and service 
@ methods and equipment 


Here's practical, on-the-job help in answering 
questions and problems in the electrical dis- ; 
tribution field. This manual is packed with i 
practical information—clear, simple explana- i - 

tions describing the job of every man in the 3 : : , 

field. It covers the ABC's of electric distribution . . . both utility distribution, and the industrial 
and inside wiring branches of service to the outlet. Data, factors, tables and diagrams cover every- 
thing from generation of electricity and fundamentals of the electric circuit, to mechanical and electric 
properties in distribution. 


Revised Second Edition 


Electric Distribution Fundamentals 


By FRANK E. SANFORD 
Director of Research and Development, Cooper Wire Engineering Association 
252 pages, 163 figures, 15 tables, $3.50 
This new second edition of a well-known book comes to you with the enthusiastic endorsement of 
hundreds of men in the field. Every page is packed with facts you can easily apply in your every- 
day work. Much of the data is explained by comparison and analogy—practical design problems 
include sulutions based on diagrams instead of difficult mathematics. Explanations of vector addition 


now include the trigonometric method of calculation, along with the graphical method, and a new 
chapter discusses transformer operation from A to Z 


See it 10 days FREE @ Mail coupon 


Contents 
1. Perspective of the 10. Transformer Con- 


3 . 
Electric Syste ; = McGraw-Hill Book Co. Inc., 330 W. 42 St., NYC 18 

2. Distribution a it. a ag Control § Send me Sanford—Electric Distribution Fundamentals, 
Serve the Load 12. Current Interrupt- s for ten days examination on approval. In 10 days I will 

3. The Distribution ing Equipment 5 send $3.50, plus few cents postage, or return book post- 
Division 13. Voltage Protection— s paid. 

4. oa of Elec- Lightning—Ground- TS sas d Advaccavassnanicenndaspaanaiedeaasnees aan 

5. Fundamentals of ing MME cand dived rena hin canis tsateonaeee Gale 
the Electric Circuit '4. Street Lighting : 

6. Inductance and Re- Circuits 8 City.. entinindéein teks ia en ee 
lated Characteris- (5. Mechanical Princi- 8 . 
tics ples in Distribution 5 I ic cncaccakvceeseedentaverenaeneen : 

7. jean Electrical 16. Economic Princi- © POMBO .. 6600s supensen a’ ium awe W-11-6-48 § 

8. Transformers ples in Distribution : * SAVE! We pay mailing costs $ 

9. Transformer Oper- 17. Measures of Serv- 3 if you send cash with your order. 8 
ation ice semeccceccnsceceussesesssseusecessccescsessssessussssssese! 





=. “PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Test and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


BRADLEY & WILLIAMS, INC. 


Constructors, Engineers 
Transmission, Distribution Lines 
Substations, Communication Lines, 
Surveys 
Design and Construct Distribution Systems 
503 University Bldg., Syracuse 2, N. Y. 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro - electric power 
plants, 


350 Fifth Avenue New York 1, N. Y. 


JOHN S. COTTON 


Consulting Engineer 


Hydro, steam, diesel, and multiple purpose devel- 
opments. Transmission, substations, and distribu- 
tion. Valuations, reports, cost estimates, rates. 
Regulatory, management, and operation matters 
Dams, tunnels, flood control, marine structures. 


28 Brookside Drive San Anselmo, California 


DAY & ZIMMERMAN, INC. 


Engineers 
Design . Construction 
Investigations and Reports 


Management 


PHILADELPHIA 


NEW YORK Packard Building CHICAGO 


Doble Engineering Company 


Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Tl 


Ebasco Services Incorporated 
Engineers - Constructors - Business Consultants 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 


Consulting Engineering 
Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES INC. 
TEC aac “¢ euRvV ICES 
to those intent upon good quality 


2 East End Avenue at 79th St., New York 21, N. Y. 


ELECTRIC 
CONSTRUCTION COMPANY 


Engineers —- Contractors 
Design Erection — Maintenance 


of 
Power Plant Sub Stations 
Transmission and Distribution Lines 
Modern Equipment 
Philadelphia, Pa. 


READER MAY CONTACT 


the consultants whose cards appear 
on this page with the confidence jus- 
tified by the offering of these special 
services NATIONALLY. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right 
of way. 

Industrial plant layouts and surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design—Surveys—Appraisals 
Construction & Maintenance 


Transmission—Distribution—Communication Lines 
Substation, Radio and Television Towers 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 


Engineers 


DESIGN . CONSTRUCTION 
VALUATIONS . REPORTS 


New York . Philadelphia . Chicago . Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports . Rates . Labor relations . Safety 
Purchasing . Costs . Laboratory 


61 Broadway Reading 17 & Sansom 
New York ‘a. Phila., Pa. 
1417 K St. N.W., Washington, D. C. 


HARZA ENGINEERING CO. 


Consulting Engineers 
L. F. HARZA 
E. MONTFORD FUCIK CALVIN V. DAVIS 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
Soil Mechanics 


400 W. Madison St. Chicago 6, Tl. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 


327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


Engineers Associated 


Management Consultants 
Cost Analyses for Rate Revision 
Regulatory and Municipal Problems 
Rate and Sales Research for Increased 
Operating Income 
Noroton Connecticut 


N. A. LOUGEE & COMPANY 


(Successors to J. H. Manning & Company) 
REPORTS— INVESTIGATIONS—VALUATIONS 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway 


New York 


LUCAS & LUICK 


Engineers 
DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Mass, 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


50 Church St., New York City 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public—Utilities—Natural Gas 


Kansas City, Mo. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 
Engineers . . Purchasing. . 
Specialists in Financing 
Accounting and Other Operations 
231 So. La Salle St. Chicago 4 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 


100 Sixth Ave. WOrth 4-8326 New York 13, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York Chicago 
San Francisco Los Angeles 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 


Chicago, Ill. 


Z. A. SNEEDEN’S SONS 


Construction & Maintenance 


Telephone - Lines - Underground Duct 
Electric Transmission & Distribution 


801 S. 16th St. Wilmington, N. C. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 
Transmission-Distribution 
Electric and Telephone Lines 
Consultants 
1240 Oliver Bldg. 
Pittsburgh, Pa. 


501 York Road 
Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction ¢ Reports * Appraisals 


80 Broad Street, New York 4 





